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Ujj ^bjp ^ ^J»> frLiawVl jJc. ^ 

^Ikollj ^Ijjllj ujiall CiVU- ^ ^1 Aiisj (^ill |*^>JI jjU-'W ijiij 

jJcj jjialjxVl i>=u2l^j jJc. (Jl_^ éLJjSj 

(> ^ ajia^l Jil (^ill 4 CjL_jvlSlll ^ 1-' 2^. 1 •, ,1 1 

Uu^ Cijl£ ^1 a2jjS?I jki. a^LaiVI JJ (^UlUj ^tiåll Jj^al j-»Vl 
J j Loa ^ (^ill Jjkill (J£ . ji,V (j^ L_^ 

(jl 7j 4 A j t ^«-| ,i i^1 |j tt, '|->'u , i<'l l Uf^a]j^\ 2^1 CjU^^l jyo JJ ‘•'<1 1 4_aUl 

(JUL lU liojj ^ \'^ ^^ i jAul. LiJl jU (^1 (UUjVi juL—i 


. t-U- a-s 2 j^jiijl] S^lj 

Jaljs^i—^ ^ Jj—a Jjinj-JLj -JaUl (^p_i (_>oL_JI jl_s 

Luj jl jj Ai 2 «j I Lil^l (J^ (Hoppocrate 1'^ •—fA.^ 

<;ta-AikJl ^_jal jxVl jj-aik. jl ial j^toJajl ^^lU. t <^.ii]-:i 2 _a jU. S 

■ <''(i:i>L jc (^^1 Jl (JiU ajjUj 2^ 2ji^:) 1,.'; . ..■; 

^.uii .i>Vi oU ( Varro ) ^jli jUjjil t^Ull 2aUjHj 

• Ui*^4 ojj»i<a diLl ' 4_Uji l^jL i 2 I l 

(. JJIj jaL^Ij oja*l»]l (jjLj oUi^jJ! 2 r-l''.^ i'ijjl--i 

jL«j loa. Lm 4 1 “V W) 3j2i]l (^__a I.Vi 1 ja (^__a A^bj^l 

• J>Lj]1j jj^Jåll Jl l^jijjjjJ^l 
Jl jL 4 -^j' i> Jjl Derbbel jLjjill jJUJl o —juj 

Antony Van Leuwenhoek tdjA jSjl jU J>kii -; 

jl£j . ojiju (> Varro jjlå (LUll cji (^ill 4 ^aLUi (1632-1723) 

Uuac. Ji—>jl 4 ‘'> J~> Cll 4*i»ll —uoj I 2 —^ lii lij 1 i^j 4 




^ »j- ('f' * •"'' "^ •) 

r .) ei& 41^1 Jj ^ ^J#^' 

c:^l£j å^ ^ ^ 

c^ Jå^v ‘ ( ■iSjA U^j5 u'^ c^-M j'>"') 


Ju Ailii^lj SAi^l Jll^Vl U-- 

.. --. 'j.^.t ij t t:ijlj_pLallj t tliUj^lj tdjluJjlSl 

c CjUUii' t ^JilU <.\jé^\ Ji- -i^' 

i^jj V % ‘ ^ tj^V' 

Ij.-^.; cjUj^l ^ ‘ ‘^j W^'J^J 


. - ■ ■'■^ 2^lj IjjJaaJj jljJa 


CjUJI t>J j ^ cAAi\^\ oia, (3al>Jij 


OU^ A^ J aL_^^ O^V' c^ 

. 31^1 o- ^ 

^L^aaI >-1^1 (1 Aov) ^l& Aj^j >il>4> Jii '-« »J^' ,^-? 

3 _,K-:A I ^li^b ^4 4 Ij-^ji 


^jaj ( l.oiiis Pasteur 1822-1895 ) jA-'W ^>1 bilj axj 

,_^3)^l AjoiljJ 4_ii L^-»-« dj'lA^ ‘ ' ■' 


_,Ll. 


A—a. L_jJ 
AjI _-ul 


ij^ Cil^ ^ Lkk aSj c 

^ ^ JJ^ tj' -»-A-'W 


^ij ^ij u' lSaao, ‘ 4åSikJ! 

^ O^J cAi'J^' C> %- -i=^' ^ ^ 

t ><^ V“ 

^ t A c>A c^ i/' Aj-^ u' '^J 

Ju ja ^ frl^Vl L& j_>^ CllLaAlijy' 







2 ®'^ ^.>^W ‘^^^-‘SS'y 

^jLuiiVt ', 'j.^' iuil^»j^j Ifejjj ^^Ic. t. a^R <jj til_^ 

. (JjUlj^l j 

• — ) Aoy'j j^Lc (jOJ jl Jis 2j.aLiJI 2 j1j1i««i (j—a 1 r^Uailj 
( CLi\^ya^ AS,jny a l^l Ia^^joC.) ^^231 ij jA«!] 4^4j^)]åill 

2 i iUt l 1 -1 ■* ■» l i 4^(."A^liUI J—ac- ^»__j 

L&,a Ixollc- dAA ^XoLl]} ^^^^judlj diliLujj£) cAj^1_]| J__^^ 

j ^L«J1 jUail ApJI Aj j ^ > al l aI^V) (JoijIa« JJ—jS]l j j g h 

1 j^lj Cohn AaajAa ^ Ehrenberg ^Ul ^ j-ia cL >< l^LaJl l^aal j 
^ _ sy..A \ JaUl <_Li2£l j^åll Robert Koch (1843-1910) etijjjj 2aaj^ 

Clljl l2-vl ^jaaul j AaaajaaJl Ajjiåj (*->-bjj t jlaaiVl ^ 4^åa j^ . l l jai 


.-il II.., 4 j- 1 *J 1 ._ 2 L 22£1 jy!ualj_^ ^ _j£ >.,-iiSic- Llia_j]l lilli 3 j_ aj 

lAa2c.lj b y ^l-iA j ^■..ni^jLLia2 ^^Ic. ^AaC-j i 1 g i ^ 1 yA. Aaai^Jj 

JjLa J (JLutiul J o^y^-ial) ^ ^ tllLkål!^pS! ^ -Ic. 1 -a^L^l J laj. il-Lal ^ - 3 

1 1 ^ i t ^ '^ 1 -v^l l dlljl js^ J djli-ljLaall ^1 ''4.2iLil (_Jla 2 l-L^L. ' A^lLrf-lJtLrtl 

4_la^^)a ^ j 4_LLå3^)a ^ajjl^>^ LA^)jLlaJ^ ^)aV! dlLuaaa ^-l2Lj L^l—Sj 

2 l 1, 4aa_p^>^l CajLlal) jy dil i'ruul j ^jj l^jc-lj 


J j, ^-L \ l 1 g s lilljj ^alA^I ‘""'a ^ 4^l4iil Jli^^lj 4 ) 1 « 11 J AjLaslit -o 


^'. Ul-l.-' ^ (JjLaa^ — ®ji^^ iJ-Aij . 4jii 231:^ ^ Clll j2«Jl 

^jija ^aLj-t .ril ^^LaVl (jSjil 13 a Uajj ^_ 5 ia. :>*j ^31) Tubcrculin jJ— lJI 

. jjLajVlj 4 iIaVI tllUl J. l-tll ^ ijaull 


^Ic. ^1 j J*2aa]) dllaaJl ^»Ic. (ja^ljj CjLaaJl l t i >u 2^ l JaaaS J 

éjL jj^ i:^31l j (1 AA3) ^alc. Gamaleja UJLalc. Ajj^-aaall aU^VI 



<jl ia jil ^ o^j^ ^i—^ 

^USjll (jis. (ji ‘'-ii J^ ‘ ^LJl CjaJi CjLaiJ] -^Ij^jy 

. c‘*11Un A-ojIu) 

J.^^J J Iwanowski (1864-1920) fJLJI ^Lki^l t>j 

(jijjåj Loffler jlijl uWj^' u^J • i^' 4«'‘^'—^ ts—^ 

o^jjj Nocard jj <j^ c 5 ^' i) Frosch 

jHjVI ^ ^ t-jl^iiW 4jj*iwJ! lIjLa^I Roux 

fllA 4 j j3lj ^J^i 4^1 j:s diC-^j 

j'.-'.\ ' ^1 jAj SæIiJI ^ ^ (^J s-i' f * “ ^' lJ—^'- 

ijjj^ UJi] 4 ^ISUl Jbo J L. AiL^J Aiii ^jlLu 

*4 4 LaA^ Ac-li^il i^Jii W 

Ao-iaiJI ^ll»l' iJljSiuii^ <_ijj*^l AjUJl jj!hj 

^1 ^jill ^WVlJ LplÅJ! ^ ii^iiJl A^l UuUij 

• (4) 


Paul Ehrlich j' JjW 4^' (-.iuuS! AAo) ^Ir. — 3j 

A - jj^ I -, \ ' ajLuoI (_jSc. jl dil^lSUl Ljjac. ^■^ «»i > JI (j£2ix) cjbl—i^l 

tliULxJI :i*j CjU jll 4^ J å?=^' j4' c> 4)-^' ■^J • ^ 

^UIU l:sa. U- t Jj4' '^h 4^' V»-' 

4 < 4 l^Vb ^jb jJlc-j >j (Lister (1827-1912 

CjULuJI ^jja. ^4a>bj (.li i2j^ o4a 4bUjSI tjuiåbl ^jLu j4^' c4' 
CjUjSiS) <iUuå.l UJii iiOb t ^jbbJl J_>^b 
(^basi éJilj5' ^j^' i^j ‘ V-a.1 J?JI ejb_LaJl ^b-HJ 

. AjIaiJI abaJl ^ till 

^\JabJ o^ J Fleming øUs Jå^Vj 

^LsSl ^ ^^AJaåå Jl lé^ou) JJ 24 ®^ jj—^ J>-^'J 




aM jLaa&Vbj t [AjaJ jl ( l^Jj^ j^l 

^_jJe (^■‘•^^ f J ij i*“' ' V ^' J^ L>* ftjL» ^ jåajkst ^ 

tlibU-all Uja) ^Jc. oJ!_^j . j|J| l,L_^i X.^1 

jl£j t ^jjj^l 4 j<^I tlj) j ^1 j^Vl AiJa 2^1 I^JLm^Ij UjJi-åaoj 

^ CjbL^l J_j|jVl (j _s télL-« jj ^1 _aJ| 
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‘=^-Qjaui .iC.1^ ^ Aa-<lJuU 

ljLi^ iibA. <i Jx ^ l CIiLlq—mu]1 ^ i ^“N, W L''' '-N. 1 ^ g t j| 

^ Ly^ ^ uj ^ ''U"^ J • ( v.5-=H-^^ ) 

i aIs t_Lii_uJ ^IS-41J Aj^W > ^W ^ L 1 

bl J'S . l l ^kic- (_jlj Aj-^Ia ( Li-^^lj -iJtJ Liil^ Aj n ^ -v g I. a'it^'''l l 

. j AU ^ ^A j jj^ ^ Moleculer Biology 
^ AlliJ I ^ Y V ^j 

lA-i*jj IjJA^ Cjjli) ^^^^1 c_uSJl c>® O^J ( ^'^1*-^ 

Buchanan and Gibbons i^j^j ^LdUdl j —^ ^ ^1_c, ^ _åj 

AaL^ ^aic- Jj diSLiJal t ^j£A4]i t. i Ajtiia]! 

^ ^ ^At ^Ix. ^ ^ ^'-V?>- l-ill 1^ ^ A’lb) A _^. 

^ I ^ A«. A '\\\ A*_iia]l jJdij tf-Aill 

( Aj->g \a11 Ajodall ^ AjUS ^ Linne ^UJi WV'o ^ _ 3 ^ 

■ uy jiiiLwi ^ Jj cIl^ t e-l^Vl ^ 7 ?—Systema naturae 

<—ii-aill ^ A"v^\rfn ^»Jc- djl^j j AjkJa^J ^ ^ dlUl ASIo-oj dlljl^l 

djl j diljjlS^ AAiAail ‘^i-^aLdl A i (j-« 

. Ajlkll 


AjLiaJl LplåJ) si ji (J 4j^V) dij^ (jjjiixJl (j^\ ^j 

tjc. Procaryotae sijill ^1-^ IxiLiJt ^.^^ll>^^ dy^. ^U jWi J^L_*S 
dJIJ L j ^ ‘\'r j.lc- jii (^iJ) jLn^l 1 j—ft Eucaryotae si jj !l 4j_J^ 




i:y^ UsL^i ^ yr^j •• Eucaryot^ Sljifl ciU - 

olj 4^ Sijj ‘ ^ '^' ‘> 

t tliUjVlj n^J^' = ^.a:>L_Å 

. A^lifc-S lilbjiaill j tliljjissll J 

S:ia.lj ^ t> SjIæ yfA J : Procaryotes j - 

,-, 1--/' ^ Jj i_>^ J* 

jaJl : ^>a3^1 ,.^J • ts^.AJ— 

. U JJC.J (JjUiJi j CjUuiSjjllj iljUliåiV'j 
; (^j^J ^ yt-^C- tSllLa-O P-L^S/I "4i ^ 

. ( s jill J ^ ) Monerba “ ’' 

( Sljj cjli a^j ) Protista 4^l -’'' 

. Fungi jjiaiS' -''" 
. Piae Liiljliill j\ ~ i 
. Animalia djlil J IJLajjl -® 


c ^ i> 

^1 AiSiuu. 4£1^ OljLnll a£ 1^ ijc. Lul^ 


. J / \ ^\ -Æ 1 Procaryotae él jill 


. Species 
. Genus l>*^' “ 


Vl£^yij ijjj^'> cjL^ t—^ 

^ >°Ci. Vb>-a <-^11^1 V aa-^ 
^ Uj j j aJi^jll aljill yy d 










Vj t ipalSll diliuj^l ^ 4ik.AL« jjc-j i ^jc. jjc. 

j\ i JaL^ 4£^jSkia tjjSj (jf LpLåJI l3$^J ‘ _!j«-a V15 mI JS—uJ 

C. lUMibl) j J_y3l jJiiJI tX*l JC' Lal t _j) 4^ 

Cjlc.j, 4 ^ _jJI oI_^ l LpLiJl M-Slia j_jJJ t ^ 


JJ^J UJ^ cW^j A'“' tjfalUJt i. ai'u^'' h.i> : ^jV) 4_&jAa^) —1 
aÅ_A ^ —iJajj Gracilicutes Gibbons and Murrat ^ “^VA _c. 

J|>11 

o^j dllj i^Aw J 

^Ijij J-s V j\ ^1 j ^1 jji (J£j^ V J i ^ 

>Vl W JaaJj -loiiJ 1 ^ i>iT < ( a^>ia_<i jl ajj_^i_o 

. ajo-adl ^^ic. j) 

(^1 JJ-«J ^a 3 l«Jl ^■■iixi.wa'a i-_ '...-v ; a j il itt Ac.ja^ —Ij 

<y>y jadl AjliJI jIj— a. Firinjcutis Gibbons and Murray AVA ^1_c. 

t"lii'l >ajjJ t jl-ia ^UaJ 

JloIxjj i a^>Aa-a j*^V a^jjiå-o A_ij 1 AjjIJ aJ 

. ^);l*-lt ^ lt“- UJLC. 1 i^'ll 1**1 

1 ^VA ^Ic. ^Lxll 1 aii_1^ i_j_ura : a’i 11*11 4__e, 

Lajjj i A il-N. ^oOA jl^l lii—L qj V t Tenericutes 

Aj^»J) AjLuuj^ j 4 <i\'\-v _a jLoI d)lj j (. _J4A ^LJijlj JoL^ 

Jl Ujxd! Jl£Jii Ji^ij 3 Vj ( L ) Jl£*iV! CjU _^-aJ! ^j_« 

. A-oj(lio ^ -rt 4 ^ 1 ! CIliLIa 

^ i. _ Uii"^ ; Afi'"" 1.5 

ol_A —!1 ^—oljjj Mendosicutes Gibbons and Murray ^ ‘^VA _c. 

4 t^IcJ Ju i ^.iSiLo ^J]>Lu) CjIj aLi9J 







JllJlL ^ i^l J f'jiJ' U--^J f'>-^' 

‘ ( Cjlj>iJl ) U.X)jM' 




iiDli t>J=aj j=JI Bergey uj 

_SjSj^jjj 1-u' ‘ 

n Al ('' '^) <^' Nocardia & Rhodococcus 

: ^ oiAj t > lAl j.U^ (XI) tP) 

: Spirochaetes X 

. Order spirochaetateseljLjjjl^' “ 

. Family Spirochaetaceae (JjUjaUl - 
. Genus Spirochaeta oljjai*!! o^ ~ 
. Treponema clil^jill - 
. Borrelia ~ 


t J^l 5iJi J\ (>^J : <L_Pja^ t 

; jil) j '■^JJ^ <J'^' ‘ 

. Campylobacter ~ 

. Spirillum { <->^ ~ 

^ Jjkl\ ^ ‘ o^-^J • 

, IjL^I j i 's* . 

Ul^l ‘ H ^ euLu-at - i 

. jj^ (J^ L£^ 


: Family psemonadaceae lJMjJH 


. Genueudomonas jJI 


. Genus Xanthomas (_>*u^ 


X • 









-• Fantily Legionellaceae HjU 

■ Genus Legionella j^| 

■• Genus Neisseriaceae ^Lj^LUJ 4LU 

Genus Neisseria - 

• Genus moraxella j^| - 

• Genus Acinetobacter - 

• Genus Flavobacterium - 

• Genus Alcaligenes u^\Sl\ - 

• Genus Brucella jjJl - 

• Genus Bordetella - 

• Genus Francisella - 

• j : iuuiUJ) ^j^-v _ © 

Family Enterobacteriaceae i^ULt^yi aMIh -/ 

• Genus Escherichia - 

■ Genus Shigella - 

• Genus Salmonella - 

, • Genus Citrobacter jjSLjjUI - 

• Genus Kleblla i_^ - 

■ Genus Enterobacter cjUU^V) - 

■ Genus Erwinia G^jVl ooK - 

• Genus Serratia - 

• Genu Hafnia Lnål^Jl - 

• Genus Edwardella - 

• Genus Proteus CjUSLiJI - 

Genus Providencia - 





. Genus MorgMella j><J' " 

. Genus Yersinia “ 

; Family Vibrionoceae c:åau^ 

. Genus Vibrio ejUJall - 

. Genus Aeromonas ~ 

Genus Plesiomonas - 

Family Pasteurellaceae 

. Genus Pasteurella yjjjSJUl ~ 

. Genus Haemophilus “ 

Genus Actinobacllus ~ 

. Genus Streptobacillus ~ 

cK-Sj : 

. jla. J J 

. Family Beroidaceae " 

. Genus Bacteroides “ 

. Genu^ Fuscbacterium “ 

. Genus Leptotricha “ 

. liUi cjU^ >0 j ^uj ‘ j 

Family Veillonellaceae ^Ic. - 

. Genus Veillonella “ 

. ol JSJidl J^duj : AxuiUd) ^ 

. Order Rickettsiales ~ 










: Family Midtensuicrae 4^* —j 

. Genus Rickettsia 

• Genus Coxiella jSll 

• Genus Ehrlichia - 

• Genus Cowdria IjjjjS]| - 

. Genus Neorickettsia UuuSjjj^l - 

: Family Bartonellceae jjjLH ilslfi. -i_j 

• Genus Bartonella jjjIjII ~ 

■ Genus Grahamella (jAa. - 

: Family Anaplasmataceae g^liL^uLliUV) iljlc 

. Genus AnablasmaLtt-M^iljLjVl i_>a^ - 
• Genus Egyptianella - 

. Genus Haemobartonella ^(jooa. - 
. enus Eperythrozoon ujjjjJ - 

Order Chlamydiales cjl jjiLdl 'Å^j - 
■ Family ChJamydiaceae Ci\kHc. -j 
. Genus Clainydia cjl Jiildl - 

; O'fLuij j • ^ aW -^ ^ 

Mycoplasma 

Cals Mollicutes ^ j 

Order Myeoplasmatales a^j 

: Family Mycoplasmaceae cjljjJaiJl iblt -\ 

■ Genu Mycoplasma cjljjLiJl - 
• Gus Ureaplasma LajjbbUjjJl - 

■ Family Acholeplasmataceae aIjU:. -lj 





. Genus Acholeplasma JjSVl c>^ 

: Family Spiroplasmataceae 

. Genus Spiroplasma “ 

. Genus Anaeroplasma “ 

. Genus Thermoplasma “ 

,...^1 1 ^ l^b ^1 ci-^j : 1 > 

. Endosymbiontes 

. Jill ^UJ Ljl jjl- <y^J • ^ t 

. Family Micrococcaceae( cjlj4^1 ) cAjj^\ ^Ic- 

. Genus Micrococcus ^^1 iIjI jj^i “ 

. Genus Planococcus ~ 

. Genus Staphylococcus - 

; liA Jl jsl f»4 )j Genus Streptococcus oLuSJl - 

. ^ll-v A l j Ajbjiall Cjlj.i3j«ll ~ 

. ^j^ill Cjlj.ii«ll ~ 

. Enterococcus CjIjj^I “ 

, L-lll^ll C-jlj ^8* 11 

. 'Ar, iJjljjL« — 

j-' > Genus Leuconostoc -?■ 

jjiSjS; j-» j.'l l j-< > Genus Gemella ^ j> ^' ijA—?. Genus Pedicoccus 
Genus Peptostreptococcus Genus Peptococcus 

Genus Sarcinalu-ijb-5' jjui?. Genus Coprococcus 

Xk-^ 4 fl •' ^ 

, 1^1 jjS^I LaS t 4ji^b ^1 jjIj 











( i-jU—I jiJl ) cjU_ik*]| i Genus Bacillus c As _^ 

• Genus Clostridium 

JJC. ^1 >]l cAi^ ; S J_51 - \ i 

. A^jiLo 

Genus Lactobacillus a^I CiU^I 

Genus Listeria Lijiuulll (j^ 
Genus Erysipelothrix .‘TiII ^ 

Genus Renibacterium( 

>i^ (_Uiij : Sj*ic. A _uL»UJl \ e 

, 4A ^n^\ l 

Genus Corynebacterium Ajju j]| t-, ] 

Genus Brevibacterium 

Genus Rothia Ijj jjll (jnia. 
Genus Propionibacterium (»jjjjSLj 
G enus Eubacterium AjLiLGl 
Genus Actinomyces 

• Genus Bifidobacterium AijLiAll j-^li ,j .,•.■> 

^ —j 'LSJ ajjJ : A _wajluJl A fr - > n 

. Mycobacterium 
Family Mycobacterium Ol jLilaJl ^Ic. 

. Genus Mycobacterium Cil jJaåUI 

• Cjli (>u-ajjj ; iju£’ ^Lnil 1 V 

Genus Nocardia jill 

• Genus Rhodococcus ; j..w 






VW c^'->5^ ^ ^ 

. Photosynthesis 

i^l 4.1^ > C^'4S. - t . 

. CheiTioiithotrophe <4*^' 

^\^ ^JlvLo ^1 ry^j : ^- t ^ 

. ^\ J> J-iij : ^ J^' - 'f 

^\iS!l 21 >1. : åiJ*^'J ^ 

. (.^\ '“^ 

prder Cytophagales ^j ~ 

Family Cytophgaceaelilijjj'-J' ^Ic- - 
Genus Cytophaga lc.lijijl*J' ~ 

. Genus Flexibacter jj^I; " 

CjG 2^lAill ^1 J=^' •• OJJ^'j -'f ® 

. Archaebacterium 

0-^J : UJJ^b '^y^\ 

. Nocardiofomes 

Genus Nocardia t>^ “■ 

. Genus Rhodococcus (J^ " 

^ • 033 ^^ -'fV 

; 4x0 aJJs^ cjSU Sporangium ejlålaol) 







. Genus Dermatophilus - 

aj c: jLia ud]! -uiajjj I ^ 4 & ” t A 

Actinoplanetes 

ÅjJajiJI jl aj-iiail o^)iaiia]| (J a ij U j ; J ~ t ^ 

■ Streptomycetes 

AjjjjLa]! ojl jUaå]l JdidjjJ : 4—& ~r » 

. Maduromycetes 

ajl Jij] Ai^l ^1 jjVI —ubjj j : 4__jJIaJ 1 — f* ^ 

• A^jall Thermospora 

SjlAi^l Clil j« U l l i j-a—uåajjj : Aj— jlil]] 4 e.jA-VAt\ — f'Y 

• Thermoactinomycetes 

JSdijj sJJlitioj A ila-v.di 1 ml wi ^j-a_daa nj • j Aullilj ^ f f 

^\j 

^ 4^1^! elil yk« al l (>axj (] ) ^j Jj^l J^daJj ClaSSC v_iaaall d, .»a r^ , 

. Ajiiall ^aill tL^Vl '■^]'~- J j j-*"' .., a 


YV 





^US S-vJ lljU-at iia-M 

. (jia _y»i iju\ jén/A 

J?" c'*''" ‘ A j ii i ' ii i Jc.(j4 

i i'n\:i^ -11-^'..,l I ^ *n1^ ^ jj (3 j 1= i-Jal! (Jia, 

I •<i.y'< lj . Ajp:^ Si,L^ lilliSj 

2 ...,1 ..,^\ l iajS jiti JJ ClUi-oC. 

Ojjj-J AjLu^jS (jJJ 

I fri jJI ^ jLjJ J ^ dljU2 j' djil 

SjjaJl ^jUlo JJ 

frjljai) ^jlin jiVl (»J'J ( ‘JiJ JliiliVl ) 
(jiijiS/i) 

f-tl ti ^»1 1 Jaj ^u5*Jj J 1^ * <jlac- Jiji 

4jsj ^ jJ“ Jj^ Jk-o^j I 

^ÆLikfrfrjVI cjjlifrll ^ ^jjl> 
jLJ ^Lu-fl J I CjU^ 


iliLianlU ^ j 
■ -' I .jbv yi I^.I- JilaJl (jial_>iit (>^ cl Cj^Ji Cli^j^ ^ 

ji JiiJ fj jJ J UAO-'IA'I^ 

fri^ JjiJ (jjj » l^jUaLljj ^ jjJ 

j j'i' U^Ji 4/ _vJ 

1*.^-. jjUfrfrJ jliJ-j 

tliUliU (jJc. t>_Hj t {iji^y}l\) JaVfrJ 


4_>frjU 

^ AV. 

1>J^ 

^ AVV 

C->^ 

'lAA'T-'i AVI 
















UA£ 




( ^1 ^> ]a I 4 ajjua Jt 


AiJa ^liaU Ajjiaili 

• c *) l i ftW i li u l i c! illaLutJ Aa^Lj M ^ 


UA£ 




UAn-^ AA£ 

J-aVl (^^1 4'i^j (jU^i ^jl 1"« 


\AK‘\ 


^LojLi^J 

•\K'\. 

W-^J ^ U* ^ ,J^ (jS '\^ flj 4 -iUJJ.aH ^ji \j.u\ 

. A A A ' aH t.*!jj,i,i 1 jLu^l ( 4 _i-Ol*’J\ i •* ti «\ ^ 

J^J ^jji 

n.'^-'lA'^o 

(_H3t_><6u ^jjJ .Jl (_^jå..S'i]l (jjL (J^l 

( J"^) ^laAlMiU Aja-aiJl 

JjJ 

un 

SiLiJaJ 4^jjdjljli^l 4-i-a£ L>“W^ c5->^ (Ja.jl 

1 aa5u a^jILaII oLjj-tfuJI ac-Lu^ ^. u^l 

AuoL^ j A^ljAj^ll jl __^a!Ij AsJI^-aH 1 j\^ 

C-jLiS^ juiiiijill 4 -v 11 » rt 

uMJ:^' 

u u-u^n 

Mycoplasma CjIjI ja.y.ci 

Ua j 

uu 

1 . IjxuJ^_^ 1 djlj^j*JaC> <—LolJ^I 

O^J 

u u 

I c_jlmij£I LoS.t ;JL^ >- 

1 ^ —il jl tj-lll i —sLuijSl si ^ .i*_l ^^1 JjjImUjII 

I .( ^^;^1 CjljLjaAll j 

^cq^la 

1‘^YA-^‘IYY 

' 

1 AA 4x.Lu-a 1 ^ ^iL.i*i\11 4 >Sm< 1 

4 “S 11 w <^n ^joil j jjLlaj A.a1 A^Uoi^ ^^.-^^‘^■ . urtll 

. 4jjLiaj^1 

ojXoj^ 

n£. 


1 % 












Morphology of Bacteris 


#.l^V) J cjUjl£3l ^jjj ^i3l ^1 aÅj 5j j^j A\ ^.l^Vl ^ - ’.j 

JjVl .•(j^ o- uj^ 4.»iS]| oia> Ji-alj Microbiology _c-jjj 4 j j ^ ^ ^1 1 

L«j3j (éUa. ji (^-^j Bios ‘ ji jji-k-3 j Micros 

V (^1 ^!j Microbe ^.aKl) 

l .'‘ll«* t 1 l J Ajail jJ jSkUl I^A ^ I > J . ^j__j*Jb i_gj _J 

. Protzoa jVl ^LjaVL jjJaiJlj 


•' Morphology of Bacteria f IjKni - 

J! ' ‘ Aj^L 1 j . n i hVi lj 1 g K .i. a c. u,,j?>, ^»^1 - . ..»-< 

: Um JaLbVt 
Cocci LjljjUl 

Bacilli -Y 

Spiral i CibjaLll -T 

■) 

' Cocci bj| jjLaI) — ^ 

^jLiJa^ jl i jjSL^ VlSbi) ikb iboji 

blbj 4 <1''|A <1 >I-il » 1 ^ tjl obk .-Ja'iV )j ( bba.i a! jlial« j\ 

^ljj£bl ab* jl SpUålj'Vl Ibi t L^Luij) 

• ajlA . 1^-oUiuj! u.i^ ^ ^ 











'n ^ 0^# 



. l^Utoj^ j i^SjjLd^S * ( ' ) 

Jl^l jiit oLi^ ^ jé^j ■ Stapbylococci O^jkl-aSt -\ 
U JilSi ^ (JS-iS' ^ j c Jijiio :i^ ^uii 

, A^ol! tl)l^jji«!! Jla <ilii-0 JjLa-« l^LAi! jl 
^ j) JS-i ^ : Streptococci - 4 ^ 

JL. 1> jl Si*i\ -uJu ^ ‘ '-‘^' 

Sr,<\^ ^' 2aa^l Cj\jj-SJi ‘ (»J>-^ X.-^o) 4 j^ , x ...^l Oljj-^i 
(CiljjS^ V-o) Auilll A;^,;uJ CjI jji-J'j ‘ (»JJ^ ® * ^ -^j^) 
Jlxi ^ A?.jj Cj1jj_S-i j : Diplococci 

^ U.-; ^Ij J ‘0^' ^ oj^ JS ikbj 4 l_lLij^>i 

ji jl . jll ^ J^j^' ‘-^' 

:;/, ! ' , „\ l 2j-'," dllj _jUI J 2^lnl\ A^i Ol jjUl <Uiia-« jjAJ jjSj 

l^bj Mlb; oibj cjl^bj ^ ^ : Tetraden -J 

l^U cliljji-4 Jl^ JjOxUic ^ 4ii]j 

t Jlb ^ Cjljjl- : Sarcina 

J A-jjjl! 4-“-^ ^1 ji« Cjlj^ Jj^ bi oJllc-J 


rt 





; Bacilli 

Jl j!u oli j j *■ —la fc!ljlj__wa3sJI j ^ 1^" 

,}SB c m T > w'V ^ * 1 ^ ^ ^ ^ aK ■4'« ^ ^ a^*« -C 

jJLaw jA LaS i—il^^Vl SjJJiiML« j) .4j^)A'v\l ‘>jj-^»'l LaS A—ajli L—AUI j^j 

ijLa ^Ij tj jjM Ajiia (jjSj (jl ji t^iLjjiuiUl) diLu^oC j jiJ) (JjLu-aC 

• ^Ji-all (^I jx-inl l (J^_^>ia3l 4jfla j\ jJl CjUji.ÆU»ll 
; j iJliill AjlSIj l^.al h”'il LjAuiak i.-'l w^«ll ~...a'ij 





\ '/ 

z<^\ 



. fMCAj J&l: ( Y ) JS4 

4 ^ iJjUaila oJ_jS-a LaJ (jj^J • CoCCi-bacilH s JjS^ -T 

. 4^^1 OUbOsil .jiVl <—i,>ia5l fj^ jc-l (jjSj ^jl jl 

l^ (J^ ^jJajiu ^^1 CjUjh^aail : »Jj_Å« (Il l j —u aaC- —(^ 

• i-ilj.^i--j S^iåj-i" il]tu,a&ll 


rf 




W ^ U j : Strepto-bacilli Ji g 

[ S\..,t..,\ l JSjj iibj ^ l^Lil ^ ^ aJjåls CAu ^ Cr ijSMi 

. (jjUjJaåJI jn LS ^_>i3 (jjLkyå. jSji u' J 

; Spiral 

: iaLajl l^ioJ tAjia-L» jl j\ iuijla Vl^l CjLjjLJI 



. (iijjiLiJ^ jiiiiflj ji^ ( r ) Jii 

J\ CjUi jl ji UijiJI t> UJ-^J •' Vibrio CjU-^ - 

\^\^j^j diluajuJl o.ii*a-o L)j^ * Spirilla —Cp 

. a.>.j^i jÆ cjUjjbJI j S Oj^ d d 

^ J^ joft Cjlj ilJ^' J?- gr*J = Spirochaetes 

I j Jto' lj UK* (_kliij l^iljiaij ‘ I jKtM j iJjUi&iall 

• ^ cPi o^ Cy' 

: UjUjIj ^) j^l ■” 

^\(-, < _IfcJiUJ AiiJ j^l jli—*J 
\A\a J^jSj 9ji iIjI i Cjlui^ ^bau ‘W^Jj SJj—^1 O-^ 







J ^ ^ J) ~ ^1 (Jll ^ jjx «Jli 

^1 4.*jj.iallj («a^^)aj L* ^ 6jB di)j A, i-aalA dA — unJ!^ 

. tlj|^)AJaa-ftM ^j-AaJ -iiC. jjVl tluj (_>LAiU I^jV 4-uilaJl ^Ai O jfcll 

Uj^)S^ ) ^~ * ,T* ^j—^ Aj— 1—j^l^l ^1 jj 

Jj tj-Q <—ili^j . Ljaj& (jjj£^ ) ,^- «,1 j 

= ^ 

(j M Aaau uJl JJ J—^ UJ—^ ^i^ ^ 

(j^ ^ 1 — * ,A dll^jiixll ^>ia3 Ia^ i (jjjSjA * ,A— • (t' 

• UJJ%^ U-“ CjL«jiåjyi .iaj 

Cll) jj^aIU ; ^■>>*>■11 ^ ^jJal j i_}l^Ij^I ^ j^ c'')lj>^«\l 1^ 9 1 ol 

j Lja^jc 4, Y ^1 .ia 9 ^•^•%'sll o^ j* h ^n AjJj^l Il _ l^aJ) 

• UJj^ 1 

AjSj^^VI t.l.ilj*..«aC- <Iaku )W 1__«| 

• UJJ^ t>J UJJ%« ‘.A-*,® i> 

) *-A (jxj Li-bjc, ojJ^ O* ^jljl-J Cl.Septicum 

• 

(J\a*31 tjjy*' J ^J*^ 

W^^JJ ‘ ^ * X V,V ^It j Aj _La]| ^)Uj_yA'l iiiH 4A_uac- ~ 

^'<~- s ili ^^l (j—<1 J lil_^l ^1^) iJI jj —i ^1^) C. ' '^ ^ « XVA 

. V • * “ "Y * » 

Jd^ fijil BJjijua C il A-s'l J lIiIj_uuSjjII I_al 

JLmIuiU l^jj «-^j ‘W^3j u—t^'ijA —^ oj—« ^ * • • * 







: StrHctureof Bacteria ftLj u^jj - 

u3i^ diaj SjIc. J (j — » —!) —1& 

^j£jj 3j'-v'l ^j-s-j (jjl£ l^l Vj ‘ ("tliix-tll lc>^ 

: l^j ^^jItiuii j^j3 )j 4j^ 1 >>ij j AjijLuil (j^ 


3^ 


( ® • 

• 


:: V 


^oaj-' - o 

Aj'V^V ^~[ 
cJ^' -W 


'=W f ' “ ' 

jKlli'' -Y 

- 1 


• ‘Wj>^ ViSjj • ( * ) JS« 









; L&* (J^l^l 2 jIaJI ^ j 

JaUiVl O^a&j ^ -^J^) CapSlUe ^JååawJI ® 
•Bacterial wall ^_^jaJ) 5^1 « 

.Cytoplasmic membrane ^jj^I ^USaJI ® 
•Hagella isl^l ® 
•Fimbrae LUåJl * 

: ^jjjaJ) 4^iåJ) -t 

: -uJlil) ^ I—iJli j]| j 
•Cytoplasm ^jg^Jl * 
•Nuclear bodies SjLII * 

: (> t’t^j ijS. cjUjSJl télli ^J Jjkii 

; iilail ^ jUJ) i_fcliJ| - ^ 

tUl^I 4£ji*ui J ^j ^5^ ^1 j^l JaLajj ijMU Jaoaj .* 4_Jåi^ • 

(^jjj frLmjjiU 5, U« la (Jjbjiui (jj&i—j _ kj 

• i_ya^ Ai«i« ijA U^ 

-Ulådl jl^ Al-a!>L JjSj j U\ l <". .j_J 

(.j^SSS ^ [^\j 44^UJ| (jjiaSiJ J :>(i i 4^ 

(>J •MHjiJI j4^l J»-> AjLéiJ) Cj) jl^Vl (JiJ-ia o—ft 
CjLjuuaa : jiii JUiSj]| ASjJall aife .4h,-. 

. ^jjioiUll 

^^\J A Jaå , ?>.^ 'U U^jftj 4i^| eiA j_jS5 1^1-«-- LI 

UJ^ <låia-»ll aJA t5jualÅ CjUIj-'r-l ^ ^' 1 > l^Jj jj <, n 

J^ Vj Jais (^1 <Jåb ^1 j^l ;lL_^ ial ajl q'^ »_> V. <-. 

j^aaj aJA ^jl t >kL-a]| O)j. >>.>.J) 




hj^\ f*' W5^J 

.2b_^jJl Nj.....Kti cAj^j ^jjj5i tlljiJj^' ‘ 

u.^ . o_jiij . u-i 4^— J^J ■ Wj?^ ^ i-^ * 

^ ajSUu. ^ ':^ ‘>' i4' ‘> ‘-iiiåjj ‘ <^'—*^4 

^ JJI cl^U^ ^ u ‘ UJJ^ ^ V .-^ o ^ ^i3) 
pj^\ ^ J^l liA cJSi V ‘ Ojj^ 

■j^ aiSik- Lid (> Ljj44 Jyj - ujj^ ^ ‘ 4^j5j4' 

^UJl cjU^jjjSI j ^_)jJ' f.>i>^b ^j_4' j 

: IM\ Oli-alU j'-^ 

■jUij cjLu^J Oljji- U>yj ^j5j4i i^J^\ “’' 

.Uj^itj 

. ..^ <_^U^V i (4'j4' Vj>« ^ -'f 

.^1 Jill j1 ^4i' id} 

^j5j^l iaUVl o^t-f^i^ u^jSSl å-^ Vjj--- -'f' 

S ftV<^ aW 

aj^i .jiii- jfrå <> 

^1 (> S:ua.j ASJa o- (.IjiJ' ^4 jV' (4'J^' •^1 

11 ^UisVb V^:^l U^-} <->^ ‘> ^>i' A^lkJl 

^ ^J-1\ ^li-11 i,^' O- »Ji4 ‘ ^>' 

. J.1 Jft C^l jl-3' 0^1*^' >4! f'J^' ^4iV' f4'j4' 








yjSj5 : ( O ) Jii 

((^l#i»-«3l , '.y >.i i « H ) CiUjjjijill '<k^ -t ifciiull j\ Å*A3lf!l ^ 

Å^Uytlt -i ,-,ij^<..." -Y' 

jW -•' ^UlAJl -8 

CH CJ J ^ ^ 4ji\t ii\ 1 1—al 

o.I^sXa ^jr*^ ^ OlAtcAi^^l aIjl^ T ^j'^' ts—I' J—å-l^l 

(>i»Laa.Vl ij^ a Alalo JaLajf jjj ^j3aSj jSlSjjJI 

: p-luåA -t 

J J?jl AjlåJI jIa^ (Jliaj ^jJa 

‘UJJ%^ ® ^UuiiJ ^Lk« pLlc. (j& 8jUc. J t 4j__a 

d^j^ (J ^la^l lÅ^ u^j <^IjS Ja) j-ljå JJ^Sik j^ j&j 






J^I-5 Ji 

U.^\ ^ JiU^l ^L-Siii ciiLJåj t>-j .Mesosom ^jJj>^i 

oL^yij cjU^V' i> ‘ j_?^Vi 

C))J,^! Wj f jSj j^' CP^ f-Å ^.' V^LwVl CjUUJ 

Sl...,' _j. Jjysll (JSi jSj-j ^Uuiiill (JjLJåjiU J|i t 4?® 

, 5 4:jUu-a t^lSi«j L 4 S Cytocrom 

; Flagella and Bacterial Mobility “ 

^ Lisi 4 J M4llVUai-i' t>=- »J^C’ ia4*-5l 

2iV.-4 j^\ 2^ja. jc. yJ>u4 ‘ 

aSjaJ) ^ SjjlSJl ^ u' 4 UjS 2iSjaJ) pUisfti 

SjUi diVLa. dSUA ji VJ 4 jal. JJC. jjS3 J^' J å>^ c#® 

djVUai^Vi djldal^l ^ W^Sja. ^ diUjU' 

jLA. aS.»4^j dj| j. S.i*J ^jSjaJ) Jjia j- JJSI jji JajJl Jji» t.! 

ia\^l ibj)j jS-J Vj 4 jjjS^ • , • X Adajtj 4A%Wj i>4j Ail:^ j- 

:u^j Ll^l ^Jj jS-j '-^]j 

jj r" " ^I.iå:i4-b ji 4l4-»Uaijl 

ts-**^' åuj-W^' t> t>“ 

J^_,jj 2^jll J å— Ji'—“ J-^J Flagellin j-nik^W 

‘u'jiH^' <;s^ ^ja.j djldaUiS i> Jj>«li åPjJ^' >J 

^jSjaJl ^ 4-ySjj Uft Jaj_*«3i å^ 

. Aj oalåil »>4- 5^U. U-a U Ikj 4\4Slato^j 







iAjJajjj iaså ia.1 J ' MonOtrichoUS ■hJ mJI J — f 

, A > II CjI-æh^i JIm ‘La L^UaSl .l&l 
■ia.! ^ Jal^l ic .jlioj : Lophøtrichous — f 

• 4ij|_)3l ijLa LjUaS^l 

(> jj iajjj jliaj j : Amphitrichous JiLpjJ) - f 

. (JliLuj jlaJl sJXa (jjjJaSlt 



. iåBt • ( '^ ) 

' Peritrichous Mp-JI -/ 

'i‘’ii\if.<T<*- Q^a aI£ 

JaWI Am ji ^1 

: Atrichous JaL/uJ) -s 

4 jsfe.aui]| Ja)A jI I4J ^^J 

. ^J>j K*\) C^MMS.J dil^^jSåsJ) j 







^dl ^UJJjoij iLujJl t-jijij 

t^iliåwo (JjULajb ^ SJjal) ^ ^LoVl jaj f— 

U£ ^ tjc^ -iab^' f'^'J 

til jaJJ 2 ■ ^-Jd tllLo^ bllaå « c5 (^j J?- t>“ ^J—®-'—“ ^ 

t ii_yJl aJ^J UjV sJbL bijjjj "bjM ^J=^J iJjé^ 

aJsu^ l^V A^ oJj?.J-bl J^ L^lSj Jé^ibS cljbi.£i& Lal 

l^jV :^l J oL?:il j A£-J^ bljab5 ^jL^jjl! ASjI jll Ci jS å?^ ‘ Jab—uJI 

oic. J ^Luoll (Jj) j^JaSaJl Jal^l Jé^J li* • -bb-JI 

; 4-*jj ja^ ^ma (Ja\A^ 4ijail -1 
^1 j^l oiA 4 jl (...uav Cjl^jJIj bj\^jill ^j )a>a1 s jxM ^jaJl #i* 

^ ASjaJl ai* (-Jlui ijj^j aApaSi ^juuj bijajj l^j^j ‘ lal jul ^1 blllaJ V 
eiA jllaJj . jlJjJl ^J^ blb ^ A^J j'ba. ^ ^Jju Cjlual^l 

. ^LaVl sLajbj A^ jl ^ja l^L ^jall 
: ^1 ^ 

^ („^ >\tVu X^Ji jaJl (jli t^l J?J1 ^ja ja g" jjll 1 j—* 1^ —3j 
tjllilj t-iiåll fjij _jl ^LaVl ;_sij ^ja ^1 (jy—‘Si—bjL_jifi^ 
>^V-< ^iJa juaII jac. ^1 jaJl ^ja ^Jall eÅA j^lc. Jboj A^lSll ASjalb 

. AjS aJjajall iJj)juli Cll jljoAVl jl A hua ^l Cjlaj&ål) j^Ic- 


tt 









I^ljlU ^ ^^VTi Ai^)a-aj ^j^-<sa 1 aJyJlc. (_ 3 ^)ia 

. Hanging Drop Technique aiIk^I s jLall -1 

Ajljufa]! ‘~ dulxoll 


5 _ c 

I ' _ i'- t å.^'i L $U <—j_jJc. (_J— ^Ljl j»lAaJ — ul 

J j |_glc. JJj li^i UJJfjVl CLl^ Ij]i . (j —laoj 

JJj Ij^i (jl^ Ja2å _^l tjl£j ISjIJ <-Jj^Vl 1 ^ Ijj Lal tiSj—a. 



. U fV'-i'mlj -ij® ^j»A 0® uiiSH : ( V ) J4« 

^jl j^l ^jli Sjiaall A^ ^l-iåjUiiU ^1 j^\ ^ja. j-aai .iiftj 

jjSj ^1 j^l jl i ^Lui 1 A ojl.iLi jaC. dil j jjSj j) (._ <->,j A,eJåj 


^1 j^l ^js> Jaaaål jAla-all ^_j^) .lic. Lo) . l^JaLuj ^ jl ^ 

: A^UI) Jkla^) ^l.^åauil 


if 






jLiJ^^Ij C1j\j-^^)JI Ail^ Aj^[^j A-aUa-all A^UI ^ ^)^.^»-ftll ~T 

• ^^ A3fchil \ 


VI iS^ J * JaLuiJl ’^^k.ik^ 

^ ik-aLi. £j_>*-<aJ JJ J ^C^ JJ^ ij^ '^-i 

, lI!x)Lu^^IjuJ! j f **'I 'Vq'*'^1 1 j -L^^^VI ^"'1 (J^ djl^la-aVl JaLajI 

(jC' ^ c\'‘\^’‘\ 4-lj^d.iL* ^■o'L'I ^1 JjLtt^l d^ Uj£jJJ j 

(j^ iLiji j^aJl ^1 j3 SjJSJ) J ^jjLk^iUll 

C.|^)-aaJI cHjL^jSJ Ll^I^ V 1 -ftiil ^jjlnll j < “il* jwll Ji A —^1 

.^IftjVtj {j\ »*1*^ 


: iJaJ) — Y 

. ^jjjJI ojUJlj 1^ J:M-^t L»A <j:y*j“Lui! Oi^ (.5^ 

4^Li.j SjjLiLall j^ 5jj^jjJI :i\jA\ ijA ASfkS < 3 « uj^ • cAw^ * 

j| j^l 2 <..ii ^'hj ( 1 o’i^^ I jLuijjl jtyrf) (."l.lla. ^^^^1 iSjjjil^ ij2a 0^1 ^j—« 

l^U ojLall (^J SiLjayljj i ^ '1^ t>“ Cff^j “SJJ->*— 

51« I. -i' i 1 -ii (JjLliiLu^I ‘"*'" Cy° <''1 éx—c- _ic- j\ ..aIS 

^ \^ ^\i t ** 1 '^'^ 'JJ IVtjf t CjIju— 

L«l . Sjl-vW Sj-v ^ ^j^l '»'i- jQ^ j\ _>2 j\ ^ ^ 

»jtiiS i Y • ^ ♦ (j^ jUjI CjI jj )a& Sjjij-a ^^^43 tliLjjlyjll 

l_$ J'-^"' V ‘ ^^,.*«. — >.*«*^ ^^]c. -ulijl tjJ^ t *»> . ■i3—all 

. 4j«aAJuj 3l^^ £. 5 ^ V J DNA \^\ ^ 

j^-v 3 J Aj—u) i j ^l_9 Aj—^L« l_i 

LU IjjJ I 4 J åU ■^Uj ^ J->^ I^J UJJ^ (*•'') 

. AjjI j^xJl ^Ij^l ul>11Li1 









,1a.Jj ‘—l Uj^ia LaS 

U« Sau£> - 5^1?.J 4^U. l^Jj ^LiaSU jlLJl jjj^l l_j!5låJ| 
■ ^'ji>=^'J ^4^' CjUi^ ;^l]åA^Ull ^Lia 

OJ >“ '*^Vl Oia^l Jjaj djLÅij ^ * 

cjUj-oc. jLo ^jjj^l l_PiUJl j—« i_j,i«J| ^jj_A DNA 

Lu^ 2^4^ . „ Lj . u Ji-t.J !lU_^L_Jlj 

‘ (»i Ai^l V'JJ w-. l ^jj< 

(>iaa2jl i-^Vl —It i-'l; aJl_4 tjjb_jj 

• Dnase U^il] ^UJ) Sjj-iiJl ^L_bj lic (j^aaaJl Jkjj DNA j<~ ■■■< Vi 

UilJ) j£Ji ^ ^^ S,iLJl 2 -^j2jj ri_4 

Ojj%« <,^^4 ''i') ® L>^j*jj (jjj%^ Y <5,, j^ji_L 
^LiJal AjS^I SI_^I UuUa J (J«l£j ^jSj ^_J t A^l Sij—i Aj_J1 a]S_^ 

• C> jVl jJlllj 4 jJj>>uJ 

.' Spores and Sporulation j jjV) 

i tUVl tr^ -^-4 (=^1(>=**J 4^La tliVLa ^ 

-Uj^I djIjiilJI f\j\ Ifi« Jxa 1J Åa^ ^1 jaJl ^ Jjuaaj ji t <j lållJl 

(> L]*au Vegetative form ^1 ^1 ^ Vi/ull ^la^lj i „I l ^jUJ| 

i-Ula-o JJC.J t ^1 _^| JaUi) A.J>.a)b i S i_ijj_li 

tsA' “^^1 31ajJ) ^ ^1 ei* LsJj ^Lal) cji * jj 

• Endo-Spore (^loll ^ jJl ykiu Uw l^b 
jliaJ ( ^L» AiaJ-O (jc. Sjl^ A^loll ^1 jjVI ai* laJ élJåJj 
(jjSjJl 5Jla ^ alaJl lA- 4J ‘ J-aill </ax)Lal! A^jlåJI tjjjjål] SlJJLjill 

. a.^lc, dil^yiai (JjMaij SA«1 alA 


I e 




jjVI ^ ^i_j_j'V) aA—fJ “L-JjIAaj 

CjIA^ ls-all O^J s-^lj ^^L»J 4j_L.la51 

. 6^ 

oife ^jj lS^ 4-iu!)Lall tJtjj 

Iau (j^ t tt.1j>ll _j<iull iajjjji i "i-^-i j Aijjilia (. A jl l« —jSfl 

l^j (_ 5 ij A&jjiali a1^ j^\ (j-a 

S(JÆjJl Jjl^l IjJjJaj l.fr«3l_jå. 2—».jLa^j jplSLjl 

lyi >J=ail ^UiSfl L>^ AjUa^j AjISj A^Wl <^3 OJ^ tSUijj 
. 2-aiiLaJl jac-j ojUjal! 2^jUJl i-ijj—låJ'j Cjlj_J>ill 

u JJC-J C&« Cjbj-<a*]l O^J O*^ 

(JS (jb 2Jåa^iLJl ^ 4 ^1 jail 2jL»a. ( t'i fr ) jbiil ^^c. ajX—sll ».1—gJ 

2-4A^b sjjjj (J^ o'j ‘ 2-^'j 2^h »jjjj Abl« k^yj^ 

jjLåll Aic. ^ jbll J J 4 jjiaill 2^J^' <->^ 

AjLaaJ 2£ylc. 2 j1 aI tjJj 4 jplSjil (3_>i» (j* 25j^>i3 A*J (_5Å1I_J J^^jlå. _>jfi _}^ 
J jLaJ Aa.1 jll jlaåll J ^^''' ' ‘ 2Ja^l <-ijjiåll j* J>-laåD 

i» >» 

• 



. AC'j^ ^ A ^ jLui 


i n 






; Lfi l^-Ls JaL^Vl 

fcÉ]^l^g,1vjl ^1 Aj l.lllit.tlVl A^l.^^1 j) (J^aa^ _I ;j«aSj_!1 ~ ^ 

. (j^ Sjjia .^iU ^ 

) . «.lj^lj ^Jpil L&^ 4Jsua-all i_jJ__>låll ^ 1—å lii^ l s^ ~''i' 

j^j5 »jLij ^>j‘i.i «UjLijJI t'‘<_i''i.i'\l pH c-IaLJI ^ .ijAuJl jj_iill 
. (_j^>IjuiVI c'^lljl.afv ijc. Aiiiå-<JI ^_^Laa.Vl 

^ ^j-aLå,J (jc. 4jxS jl J 

. <.-iljil-><''| i_yiX^ JIa 

^\j:^ Aljlall 4''n.«<i j\ s jLkil ^Li.0^ jl S><U J _>—>J 

(^IjLloII j j^ ^ J-iull qc- é^l^)2L]| ^ji'^»' jl ^1_aij^l J ■« 

. JaMij^l 1^ K<JI j AjjjfaJl 

.* 4^1 jJI ^1 jjV) 

SjUk] <■ a/i^'i (^.laj A;4^ Jjaatl I (i;^jlO ~) 

6% Y < ® 4 Urti [J^^Lrtll (^jA Ajurt£ 

j|_^l léllj LoJ Ajl'k.ll Lrt ^l^rtk 1^ ^ (Jrt^aSkJ ~ Y 

A^^IaaII ■Ij.lkrt^ k k^ljrtftkrt ^LumJ ^ _J \l 

t^W'ljj ^ku> ^!>>.-«j>JaJ (j<o ®JA3 A«j_j cA S-iJ'\ rtill 

. VJ Vj 

f - il i u ^ I 5i^.l I.-. Alf, ; Aj—L ift - 

^ jJj-OA JJC- 1.?^ ^^j_J ‘ A» Urt-ill ■iikU V u]—^ _JjLaJl 

CllLsJrt-a ^liij Lijji A-iiiUl j-lj/i/l fijiA (jJjlilj .Aj _ojj^^;:^l Aj_låJ) 






tJ<a)jai3 oA(.luJl l^io<jlil^l ^1 _jjV| jtLaJ I 4al^).åJ) ^)^V) "T 

;Jj3j V l^jl ■i] tAaiii_)-«3) Sjl C jl fr SAiij t4^jlåJ) 

^jj jl 41^ 1 * Sa<J • sjl^jj Vj AJjLuJI JaLujVl 

* 

cJSj _^bj Y ^1 jjVI ai* u' T“ * a-i-J ^ ^ Y ^ <i —Lj ajl j—a. 

t JSu^ 0^°^° ^ * .å>^'-‘JJ^' i3 J^ i_iliåj il till JlJaJl iaLaii 

-t t j\'iQ t ^jA^I AjjjL^ail ^1 Jll t^ia ^-Ajlftail a 1 i nl l ^IjjVI aJI-^ 

JYLå ^jlia tjai ^ (^1 J iaiaLaJl 4ji*iUa\l ^ljjl JjiJ Laå—aJ ^ ^ ® 

.<3i\i>'r 

: jjVI jSJi - 

jl i^jjSll ^1 jjVI téSLi^i laas A^UI j-ljiVl JliiSi i_iiiåj 
J<.*,\ l ^ t-AvtiåiVI l'^ -^J ■^J>V'^'>>yi jl (JSoUl ^jilajJI ^IjaVlj ajliiuiVI 
ajaiiuui j^I ^I jaJl ilaii (jå«:?^ (j-aIjiJl (j—a 

2 .U^l l ^juiaall tllLuaaC. ^ jjSj Laj^ t^ja^l ^ji,s»»JI ^la. 

: 4^1^ jjV) jUaSj - 
:^jxaiaa j^l a Ajlål^l j-ljjVl jiaSj t »llåj 
Vj «^Vl ^jaj?-^l t>åaj*J bjliaa ^jJI jiaS ‘ “u*^ ** (J^M.-~a —J 

. 2jja^l aj j.^.l l jjLa 4^ jaj?^l ti^ J' (S'^ ‘ . 

^jojC- ^ja J^l t^^^aiall ^^lal^l ^ J^l J^aS U-?^ ^ ^ 

4_a_^j^l '-aa' UrJSjiall (ja 4_o_^J^l ^1*^1 ' . '.'“i'lj l-aai 5_«jJJ^I 

. tljLukall Jia ^ jJI ^ja t_iijJJ I jlA J ^ja^l jl jiall (j£^l 

: 2^j5 - 

ar". ^\\ ri l jjj^l ^ ji ' J"t^ll.^j Ajial^l ^1 jjVI ^ V r-i jl j£lal ' flIl'Nl 







.^Ull A;^! t/ J&ISAI ^1 c3^ ^ Ai^l 

Ji Lo ^>0 .• Lé ^JJ -1~J 

.AixLJI ■^Lj cj^ 

ikb liUijJ LiUj k^ U*J -£■ 

,^Jj£]l AiiLuJI ^ JL:^' L«s J 

j^jliJl jAj t> >' ^ L)' Jj 

JjlSjll (Ji.1^ (> ^>0 tjillj J^l Aio CJJ^ (iillj Exospores 
^ A\ i i_i^j-Q AjLo^ {^\ aJ 



k^\^\ S^\j (k'ij* '• (^ ) 












Cjli j Åå ^jJ ^\^>aJl ^ ^JsJ^' i>al_yåJI ^1 

.^Ij^l i_j!ilaiuil i^j VI jlajl 

: ~ 

aUJl ^j-a yi-C’ 0-« <-r^j2j f»:Hl,>?JI ul^ ‘ ^O —“ 

2 t^Na't...V l CjLLiU^I Ail£ Ajui^La-ai A^lxll ^ un^\ l ai—fc t% A^“V^ 

^1 jjiaååjj ^LililjJl ^1 _^Vl Aic. si* a-Lall (jl J^l —LkU 

AjjVlSLjVI CliUaUiåll j»l:i*jV liUij i^Lo^yi i-_ii>jil (jjjll tj^ °/o V^-O ^Jjoij 

• 

1 ^ |..,■v % Y' •—o ,j^ La ^ jlj^ ■‘UluaaJl j^\ “A-iaaij 1 -al 

; (^lUt (j-o 4—illjj 4jiL-aJl jIj^I sLa . 4-ajj_^l 

4 Ci jjVlj 4 ål?—ua£V)j 4 o -^4 —*^1 eU—Lll - 

U J^ J ^JjJI J JjJ) ‘ -IjJ) t> Ja' ^AuUJJ . JjiSilj 4 Cjjjj^lj 4 

. Ia^)-1C4 4 ! (J-^IslaII “ 

^ ^ (j -0 l^JaLajl j 4 iluj Lo) 

CjL^jjJI bLa 4 2iLaJl jIj^I ijjj 4 ’n i ^l Ji-aii Æ i_g —SJ 

:il j^V fliA . ^J^—^ 4^—^ i—4iajjj 

4^J-' LaS . ^Ijjilj A^llall ^JJJ=a]l ‘SjLåJl ’iiaJ ^1 

^ u tii^yLLal l^-aj-aJ 4 .^)^l ^l^^™--all 

. ^aJj|^)^J! JaLajl å* ^ J^ ^ Un .all 

2 ^W å\'<.\ \ å« % oo-y O ^ ^ j] jaIs J|_^I Lal 

2 a^<lt\ i J^^ 4»5^ aJllc. 2— 








% i * ~ Y La I ^aj a vi j ^^^'s vViSl a^LJIaSI^ A-acvSv^I a!^^æJ) La! 

■ ^jlåJ I <.Lic- j j!-i^ iS^ jJ-w3Jjj !^-ia AOjjij (jl jj . ^L^l oALal! ijjj (j-o 

(jjSj 1^1 jj . J^V ^_fj LajJalj liilikl i. »lY-v'i 44^jjj^l 

Ajuia-jui A'4_'Ja Aj^j] lillij ^Ic-^lj (JjljiII CIjUa^& (jji JS A-ajJalj AjjjUJ ^Ic- 

^jv-^«!!j djljAjii*JI Jiju (j^ 4 JaLajVI *^4 ^ A-ojJ^jiJlj Lij ^"' 

. Aj^-\ vi'ill 1^)33 (3^ 

!j'‘'_'‘"'j o!_yji) jJJ3 DNA Lja]) Ajj_jj !1 ^>i' a-sV! 1 wl 

^j-a Ajj_yill (J-klLa^Vl Aj.a£ J Vj 4 4 al -NII (j-a % 

^AJp ^_^La^VI 6^ . ^_^! (j-ajJa AjjIj DNA ^ 

£ljj]| lS 4 A^jJj;^! AjlåJl ol^ ^ I_aU IJjj 

. ^jLåJl ujlilaiuiVI cllUL a c. AajJj jl-ijnij 4'''n^ LIa IjjJ 

iJIm AJvO^VI Aj jliiLa j aJ^ (■-l.uåj jj A^VlAy a aI i^llA (j] La£ 

‘-LtP* ‘t-lilvajSåiyij CjUa^lj^l A^CjUjjuaSl 

. L_L>Liiw)VI__j 

.^1 jjjj jjl£jj (j\ (j$^ jj 4 ^jljj UJ'^ IajjISj Å£.^^uij jLlaj 

{JjLuil) ]~»>>i_y3l ^1^«Y J JaSs dlic-Lui Aiui IaAAC i—iLuJal 

, ^LudkiV!^ ^jAji! aIVaS a^ A£-j^^^^va]l 

La£ i^J AaJikÆ iJJ^ ^l^>aJl jjI£j ^ ^L& JSj^j 
: Simple Binary Fission -) 

V ^ ^LuiijVl ^^j-« c3A*y 

ii (_gic. (jJ-ajuiS (_gj J^l ^»iiiL lAik (^J (J'^\ 3 A vic. 1 Jåij J _ Aj 

ét _yjll JaLSoII Al^^><a ^ AiklAll AjlåJI Jojluj J _»jm 













. ^ j^\ jkLuiUVI ' ( ^ ‘ ) 

1 »‘N ^'1 (.jj^^jlåll _j3jjJ ' V‘*~Y * (Jlilå. S^lc. ^IjuuSjVl CliAajj 

JoLaj) (JS 1^ ^aLuiijVl (j-a ^J^J * .J^J ^ U-“ 

L^l£jil ~n'J-^^I iklj ~ 1 ...’å'i VI ^j JLjlc 1. 1>>|-S (_jic. Ajl Ja ijJ j — 3 j i ^ — jl 

^AaJl CIjUjI^II oAA ÅJ Cjlj_jS-all aIL^ Ax-il-^j ;^Jc. l^_«Uåjjlj 

jl 3j-v Iiiil l dll jj£-J)j cllbjjS'ull (JL^ jA LiS I J 1 ^ 1 II AAiÆ^ba ^LuilVI 
. ^_j]jaJl AjSj^^V) ‘"'Ij- ^ LaS sj^>ai<i u' 







il ajti.iV' fSi f_ii J a Cfi' • ( ' ' ) <3^ 














^jUll ^ ^ jilSiJI : ( ' f ) Ji“ 


■ ’-M^ i_>ul^i ^iijiia Mucor ^iaxJ) jlas —3 1—ol 

J^å» ^1 J j_yiJl lljXoLau aj ;« >. a jjl (jj^j OLiu^aiJl JJaiSjj 

. eAjJt^ Jl^l UiJ^ L>®J J unYl j 'i ; > > Yil ^LaJ .ii& 

: Growth Curve ^_, 4 a 1 » - 

liA ii.bj i A^liaJ! ^j!^ Ujc-)jJ c5-^ 

-SJstuifo lg^_;.>- jJ (jlaJ 4iiiii-a (_Ul >ai]l jaJ dl^ t >b 

• iakk^ ^ 




1 


A 






. ^ ^ f ^ Jiu 

AjahLluI <^j (^ W'<JI li* ~j■ .la"' (j_jL<iJj 

i.-Ja.L-iaJj i iSX^yi ‘ ^‘ j"''*^'''" t ^jj,a£]l 

fii&j Iaojic .j l^-'U.^j (JS^ ^ dl!ji>Vi ft-lA ^ (J ^ 

• j'j^Vi 

: Latence pbase ijjfiJ! ji -5 

^.1^1 ^IdtJI Jajji_y)l ^alitiJlj Aia.^>xii) e^A ^ 1^ t*' ^'-s. 

Jjj LajjJ Jjl£j télLiA (_>>J *0) a'^ ^ 1a-vN ^!l j . 4 j 3 dl^j) 

. ©n 







j (Jluli) ^LuiajVI 1 j\^ i ^—® 

1^ oA^I_yJI (j] (_$] 4j.<ijjjlc-jJ 4i_)iaj Ai*]) J tij ^ 

^1 ^ OoLAuil 1Å» liSAj^l .. UA tM cU 4n iA ii .Y 

A^l dllc-Lui ^ Hj ^.i® 

g liirVlj l^-najt cJ^J 1^ U X ^ —S) 

^IaoJ j dlLajJiijyi J ^A ^\i ji 

S^)^Ja^l ^1 AAoiLmiA U^"! L^ ( 4jtJ^)jal]| ^aa_jl^^^l 

, dil^U^lj 

: Stationary phase CjI^ jjJb -jf 

JAxI jLjjta jjLSjJI (jc- 42ulj]l ^jb |jl4 <—I 

f 

ojbj ^jJ V l'^j bjb JJc (jj^ jISj jj itJiajJj <S^J^ 


: Decline phase JiLsJjf) jjia -J 

i (jb-okill j Q^\ÅASj\ jli.b l^A _Sj 

. ~1 ...ii'i*^'j Jjl£;i]l (Jal-o ^jC. dl^j-al! ij-^*^ (^J '~r^ _ 

jjilj 1^1 j\ i 4i u^)l I (_jic- oj-^l jaåij l^l jl ( (jjjlil] l^^nlila Jaj jj 

.^b (JjJbbJ jl t S-3^^)ii<i <*'ilj^Énr.. i;; 

. Å A.iAql l ^ ^ -i^jj Jl£^V) fiÅA J_s 

: lUI jC. fi-ic. jjiall l^A ^ c-LiSj c.^ \u.i 

. A^i .iiil .il cJS ~ ^ 











ajL^ ^ j (..iiljluil tlsULaft jft A^låSl ÅJuÅ\ ^Ijå 'i 

.l^li 

I ^ l-lASLoiVI (jC' >J" (P^) 

- i’il^-^'l 2 'jj-^ J^3i Aj-<3_jÆaJI Ailt£^j 

^ dlUojiajV^ \ <• ^-U a aU 1 

JiliiiVlj J '^] “^4 J ^J 

IJA l^Uiiull ^ oAlAi CaÅIa ^jj ‘t^J^ 

^Jc. J-'-\' ^ W^J:P>J iålijiiVlj J^ f»:ulj^l yu ^Iåj 

. jjSUl ^jjll (>:“'4^ cliljiL J iJ 4^^ 

: ^\j^\ (j^ 

jC. Iji-aå 4^1 JaJ JAJA 4^^ 4jxl_J»]| IJA A—JA»]| lilLl—* 

AouiLlJI <_ 4 jjlåJI 4 JS 45 :M^ ‘ ' ' ' g ‘ .’ (^ AJilJla jl A^Ua^ ji Aj—ilié- 

(J^l J»]| oiA 1 j > ' /'> ! Uiiv l ^J»A'' {jS^J • '^J—‘^J ^^ 

= 4^1^ 

: j) j^\ ~ ^ 

CJijh iSk^jji j 1 tA' 4^ 

SUj..,_' ^Ijic- JA Ujgl£j A<i*j liLJilj .Cij^\j ijjijSl] 

. oOialaS) jSlLuJlj ^!il.«Vl J tllUjJjjJl A^Luiij 

JVj >«jS V ji>J' 4> -JaL-lilU-Aj 

. (jÅuJl (JV j ^ j f' *“ ' > ^' Cy' 

• ^ ir-Jl ^1 ^liiJl l^Liliii.1 4 _ imi , ^Ij^l ^Jjbifijj 

: Autotropbic Bacteria p-\ 

Jtjkj ^ SjJiaSI J 4 ^ W-^ 4 ^ 4 ^' (*:P' 

Ji ^LaJl J 4 ^ tllliuJjJl QA yUJI J—J) 

4 ] JjSj (J J -.tljljiJ) 4 ^ cjjjj^' »J^ f.\j~^\ 





iiLajVl l_y^J ^HaLsJI ^l^>aJlj <vL<Jl jaJjlj^ J?Jl C>® —“ 

: Heterotrophic Bacteria ftii&y) “'t' 

iSjiiull (^ic. ^LofcVl 'i ^J^\ f>:f— j1 —*J 

s 1.„I.„ ^1 2 ''i^V I jjiLttiVl L&<“ tS_)AL^I A^l.i*]| LajIaaV 4-<u1^ AaLsj 

^ 4^ tU><ål A-aj^l ^1 j-<Jl tjJjS: »jJili j^ J 

2 , >. J^^\1 ^)^):iJl J AjlAilJI oi* j»At 4>0J .^jLiiiVlj (j^J:)— f»—^ 

1 ^“ir- l^.j 2jir- tlijlia J dlLljb^aC. 

; jrfSb-r 

(JAajl ' i M22.„ *yi tliULc. A-al 'iVuilV (jjaujlSVl jnjjl J^l —aj 

1 ^ -V1 M-v l f I. >i-v ^ • Lia2 ABlJall AjL__jl.i*il —all 

:^l 4j^VI 

; »jiAM JA ~1 

JjJI jaJl 4jJ2wuaSVl Vj >ttjl) V 4^1 ^1 jaJl 4 ^J 

2 1 J. n« \ 1 4ji<i I' I il I ^11 ^ U..I 4^ic. Lajl^ — ill^ p\j — gJl (J — 3 

: kx!ij^ V -tj 



^ j å t^Ui !j i^^^l 4ja^jj»SV! ^^^ull julxiuL) V 4^^1 -J^'^ 

(^J^l Jj-v...<Vl ^,-\Vua2 4^^ I^J ‘ ^lj^-11 (>> *—*JJ—^ (,5—® j«U_2 

4 jlj tlUi 4 ^ l_Ujji 11 Jj«'j . l-ij'»4 ^\i Jajjj^yll Ajj)> 2 n«ll jl^y^l 4 ^ J j —^j^l 

2 i’iU^l l l^^ilr. JHoj jaJl C>® c^aiå^l V ^1 J^l 

. jlj^l ^JlIaAj A-alal^l 










:ijj^ V j\ ^\JA 

Jj?’Jj jl J j> ii l*s Vl _JJ (ji^l -jJ) ^aj_j! J^l *J 

JliL« .(jj ^ -d S Vl (j^ (jÆ^l !ll£ JjLi-oj lj..jS.<j ^1 iLj_SjxJl ...<! ^\ 

: JdiiJ) JA —j 

JaJI (jlSkjjlSV) (jo (_gjj IAj^ ^ _*J 

Jlio% ^ • -o (ju ^jlJJJ (jjJjS]! JU;uSI j^Ij jli (jo _4 

. t^LoiJallj CjLu^aC 

: o jIjaJ) jA^ -T 

2)Lolc. Ji*j ojl jaJU ( 4.aiiÅ^ (3J^ Sjxj _å Ojlj-^l J_jJj 

ja (5^1 ^jjII jc. ojl jaJI ^jj ^lijjl jl VJ tU jjlfij ^IjaJl jaI] l^Loif 

CS^ jl Lil jj^ tillj j<oj t^lJ^l i-iL)ljJj (jLJ _!J (Jjj—J 

: jxojuia ^uoiib ^1 j^l 


n. 








LaS ^j^aiJlj ^aj«]l l^A Ojl^pJl 

; d«)^ 

(j^ La ^jljlj AjJaåaJ-a ojl^)^ dlL^jJ ^_gic. j-aJJ —Aj 

sLa . ^ ^ ^+ lAj^aj] (_jJiLaj) ajl J_a-3l 4 > J-^ (jlj ‘j* ^ J i>~< 


^1 j^l 4alc. (JLLc ^ 1“+j Y + (j^ La SjI ja. -^^jJ j_jJc. ^jajj ^»j jl j^l 

jlxaJ ^1 j^l oLa jlj l'Aaiall ^ jail) j_jic. j) dlljl)jJ) j\ f.Lal) “^-oj^l 

^ ■ >■ J Laj)j jSiL jl ‘ J-^ ; Lj t jLuiJ^ Ajaj-all Aja-Ull j-a sjj ^ Åj aAL 

j^ ^IjaJl '-^ll"! V j» A+j Y+ Sjlja “LajJ ts^ (Jlijljj_II ^ _3 jlj_all 

. jjiasll JaLajl ,jia*jj AjjlSll dil-lajll ^ijlc. jjSl l^aic- (Jlaaj .jajllj jjI£j11 

: ^U jI la I I s jI j^ Ai^ ^1 j& ~ Y 

^i * +j 1 <5+ j^ La ajl ja ^jJ jjISjj j jajj ^»^1 j^l j^j 

j»^lj;^l ^aiå)t^ -^Æ ja,a.all aJA ^»jJaJj ^ Y’V+ lAjajl j^^Jj— all -3— ajjll jlj 

. jljjailj jl m’l'LU <a-aja»ail 

: AaAjjaII s jl jail ^1 ja — t 

j^ La ojlja AajJ i_glc. jjlSjijj jaJJ jll ^aj ji jall _ Aj 

jj .^° O * + J Lo ^Tiall ajlj all 3 ajJ) jij A * + j £ 0 + 

^Ij^lj jå*jll t ' j-'"' ^^1 ^1 j^lj Ajjal) j>il ja jo Ac-j-aa-al) allA lJcI 
La 4£.jaa-all bLa ja^lja jaj • jljjall jojS jj sJjajall jjllj atill 4—Ha-al) 
. ^iiLual) 3c.Lii-03j jUI^I 3i--l'u^< 3xiLiuoall ^JiaLuJ 
: ^1 j^ JjaI ^jSU) 6j)jaJ) “fej 
Lului jJjJ 4j&ill 3-0jiUI 3ajJlII jc. ajljal! 3ajJ ^ ^1—åjj! ij\ jJ 
3ajJ ajUc. ^1 Jåluil ^ :aj . jl Igjji J 

A^I£ jjSi A.i]aj S jlja “iaj-^ tJ^l ‘—ij*3 ^^^1 j ^1 j^il Aiiaal) Sj) jaJl 






. 2ai5i Y* • ~ ^ ® ^ jl j® a 

^jj ajlj—aJl A__^j^ i—åli—åjj li—fe 

Cj j® CjL&iJa J jj . aJ_y^_jA31 JauijJl t _ u>i -a.j a jl^piJ —ajH^j 

ajljSk ^jlio JjS) UJ^ ‘f° + ts^ 

j a-ij® ^^1 _^Vl i-al ^ o d-i—a] A * + 

t_'-.,-^ j AA^J ^ Y ,-T * Jjjj aAal ^ Y ^ + 4^J ®j'J—^ ^—T^J-^ 

. ^l_yjV! aÅfe Aj 3 aJ_y^_y^l Jaau_j]l 

iilJajll ajl jaJl tja j»^l J?JI ^ IJ^ti Ja! ^l^l a jlJ-^l 1— al 
AÅL^JI ajl J^Jlj A_LajJJ^Jl aLi^JI Jl^Aii) AalS ^lc> al fc ^al l j ^aj ^j a>I I ^ l& j 
, Ar-I ‘■’ t J^>1^ ^ t ^ ^ (Jlilc-Lj! Y JC>LA. ^ • "t" A^jJI 

; pH ^ULJ) 

|j^j «^ljaJl jjI£j_ 5 J-aj (■ '^ . l l jac:. ^ Lalfe ljJ-2 aLfeUll 4^jA C^-^J—I 

- Al J^ll jSasJii s å'-i4 -\1 4^Jjj^l I.^'ll\la]l jAtåa.'NJ AÅC. l^jlcl^ (-J—SkJ 

j^l (jaajj-oåJI lÅfe ^ ^Ij^l -1^ 4.axiLaSl alfelJI A^jA ^^glc. jaull 

Cljlc-j.a^^ (-LjLiLl 

: A^Ja^LfeJ isLui_^ kiA ~T 

1 j 'le. JliLa 0^0—0 Lo alfeU ^J-^ J-ajj ^^1 ^Ij^l i^J 

. jjiaåJlj dlLoJajV! J ^A®ill CjUiaaJl lJc-I 

: isLuiAÅ^ ^1 j^ ~u 

1^ 'Ir- Jlia VjV — (ju Lo alfeb A^J-i j_ 5 -ic. jaÅJ ^^I ^1 J^l 

.AjJaja^l ^Ij^l lJcI 
: AjjIa]) iaLuiAÅ^ ^1 j^ 

IgJc. JLLo — A,o j:iJ La aUb ^jA (_^ Jao® J^l fi®lj^l 

, AjJai^l (LjLoj^ 







^jl& 1 ji'." I^^Ij tJ_jlL^I JsJI tjc. Ja±*i_j]lj ^LJl ®-^^J—^ tjj 

^ ^1 g t A j\rv ll f_ ^\i-ft31 ^ ^ lij &Li^ 

^1^1 t ^^\Ui^\i Jl^l ^jC- ^ U i o ll iéllj ^1 »rf^ft.^ 1 ^1 1 ^ —^1 

.IgJj-aj UjLaijl Wlå-b e'LaJl 

1^* ^ ^ ^ A-^lc. jjL—3 —Ax]l ^— Ic-^ 

.% »j® 2 '■■''' A 1 ^ i-iil ^L«ja3) ^1« lJ)\ 1 

i5 A-l]lc- A-iiXa lIjI j JaLuiji ^jjb*J 1 t^Ll—^ ^1 Vj 

. AiaJl (jlii^jS^l (_JL« % ^ 0—0 (Jj^Æ 

; ‘ atft-vUj ^jia ji) ~ 

L |jj i^Li .j ^1 J?J) _>jLSj J j^ j^Ij Lljli ijjiaj)l -i—»j 

.A-« CJ^J L)^ ^ ^ ^ .^**'\* (j-a CJJ^^ c ^ cj^ ^ 

1 j ^' V jUli ^ jj t ■ 1 1 i i**> I—ilj^j 

^ t Ui-v ^\ l U... j\l ^jia^ A 'Lill t-u>'å-v il Ijj lj_yS Cjj^ t lll.4^l A - ajlio 

X Ir-, J) JI ^1 o j!is] (—ili^l Aai jLLa 1 g l‘\.aJ ^1 J^l (ja (j J^l LisLijl (jl (j— 

. iJlll_yiiji 0 ^ I oU-vl l A^ jlia 1 -J I^l^_ia Æiiiljill ^1 _^VI Lo) .CllljJjAiaJl (Jla JJ^ 

; <Uu2) ~V 

(jl iil]i I j A W-N a\1 ^ >1 I. ^^11 ^S (jo (_j, uo *o l l Ajtaal JaJ 

Aiu^] );;'»' (jo (^) j I—sULV)J Cljli:.l*jioy) (jo (_gic. (jJ^ (jooaiJl Ajtjo) 

(^jSl (jjjji) (jåaoiJI (_yic. L-a j t ^-v j (_jJj^) (^ jJjJ tU.V Ajs-koiiJl (Jj^ 
AjiJ) S il-^l l jioaUc. (jo JJJ^l ^ DNA LiJll) (^i (jJ^ooSVl £-jjio]) 

• lAj^j dlLo^åjyi (JLo 

^ jj t jil (gJj ^L>" (JooooJi AxJi] J;uIj t. \\W\ j )j—* 

Jlaj Loj^ 4(JjaLa]| j_jiai) (^ (^t f-0 (g-^ (jooil]) Aa — lil 


jb 









j ^1 <^I3 dilcLs^j l_^ 

Jaui^l Ajt^iJal LijIj 4-i3fcjjttiiJl j_53 -^jtjiVl U,.5^J ‘ lx)L^I 

pLall SJ^1 ^1 ij i 4j3 J—^jJ 

^1 CJlljLLaJl i^-ic. Ut4ljl (3jfl AaJiVLj J^I (JJ—Sj 

.UjJC. 

: j^) dl^ ^ ^Lm^) j;^ "~A 

^ Lb j^Ij t A^Ulxi^Vl J ÆisJlla]) ^Lla^I ^31 LiiSij 

I ^jXdJoifl 

. 4-4^-13 Sa^ J) ^ ~ I 

. A-il^il ^ o^LJa^ ^ S^LJa “t-J 

(^AaJ ijjSl Ijiaj ^aJjaiill IJA jj.j]a1 ^jl^Vl c>a*J ^ JJ —^ 

. Cjå ^1 ^ SjLja j Ijl^I^I Aj— jLi«;^l ^»-^1 

p 

(JjJl CÅjjuaC- aU^ Ajjj^yua SjLo j^jjj jjjj_lujlåll J_*j !>lj_oi 

lj!!!lLåJ) (JM JaLajVl (J>>«.'1 Ailioj ij\jJa i_ya\j^ lilLu »Ajuiij CjS^I ^j 

(JlSiiVl ^»iiu«-o ^ ,__viaÆ^ J LcS 4j _o 

. -ilj, ^c. jJLo ^~--i 1 ^jlLJI l.^')^Jl.■<^«l) ^ JJjJ y Aj _ulSiVI 

. (JjJl 

.' J-^T‘ ■” i._ Uii-S a^Lja!l J)l_^l iitY)j 

, A\r-. jj ~1 

. Å^jj ~(J 

ijxta_a \ji\j^ tÉllaJ ajLi^l 1—al 

0^li-k5]j ^1 ^^^1 JlaJ 1 .a’u^) t dlljl^J'sl]^ ^UjuVI l-jl>l^ ^ JaLajl 

nJJ« L ^ Lill j^jij Aj^jJj^I IxiLiJi i_i)lSLji) (."iljU«! i_i3‘^1'^ “S?^ 






. j i 4^1j j1 —1 

^j<a tJj g, I. V 4 ^J f:A^.^>?^^ l)_**^ 4 J 30 —!L a _ a ~l_J 

. JslSill 

; j ^ S jLuaD 4aJi4.Mi]) j) 

^ ‘UuLlaII ^"'.aTi AJjlall S^^l 

. Aialjl-all ^jjj bM 1\ j^I 

Cjl J^Ij ^’^f'' iJi.<a^jå 4^JJ^>^1 AjliJ) 4 x'<«,æ1I j^I Lo! 

Ajl-^ll 1 •%! _ Ic. 4_n<«.nll S^L—oU 4^ -jLlc^ j\ 4j_ 

SjLaII j^Ij t—iiL o^ ‘ ( " (JL)j^ i S^L—aU ^ 

0^^ .XolxJ !)l!Lail i 4^]a.1I (J* ^•*‘^11 ;_5^ 4^0« ^) 

C5^ ( ‘ t Jj'sSll ^ AJJ1 jxJ) 

.A^jj^_^)^i Aalik]| 

SjLJ) '.,u-v qK-vj A^jJ^)^ 1 ^ A^a.^31 j) j æII ^)J_jIj (j) 

■ LftS ^3^ Aa^laII 

.^xJ !>l!Lad i A^jJ^)^l A^la..]l (Jjl^^juj A^LlcjSJI CjU^I 

.A^aLlII C 1 j 1 J_^S -0 ^ 5 -^ W^J*^ L>^ Ajtjlj (_>bLaiVI Sj-^ 

A_il^) lIjLj( jl fl^-^i A-<ii*-4ijl (J^ax-i til—Lu ”Y 
cliLuiijj ^ AjJaill oUjjI .wTi LlLaa c <-^K4~\n aJjIS a^Llc^ <_lil_ 

. Ajl^H t^—L^Jiijujl AjLiC. iiilij Åia^^^aUQ AuiåJl 

^1 JiaJ C5^ 1 j; '*^J^*''V^ (ijJaLc^Vl 1_«l 

s ^ ^\£i sCui^jjuLj IaIS (illilj ( A^^^^^1 A-iIaJ I f-i > n i 

diA U-XuUk. jjA^l ij) jAj jj\j i—fll^Aj 1 *£ t j\ <S 







, SAaI Lly^)jSll 

-U1>5j OH Ja-^jj^' j^J ts^] ciijljjJaU JilSJI J^h5l 

jaLoj) JijJ J oJ-ialo cljLa hV jjLul l^ls ^1 fljLja*!) A —ijLll jlj—«J1 
AaiSjIi /-' )_<■ ^i.! l (-ijJiYUl Jjjaå.) Jjla^ !)U-43 t ^1 J^l (j^ 

cjIu^j ( .) ( '\/i .) 

Ji^i Y Laj^ 4 ( yt- '' ') 4^} (V^* * * ') 

2 . >.1 A \ ' ^J sjLall oÅA <.. 8^ J 4 (J—4^^:)— CS —^ 

(_yu^ ciS^ L»£, . uj^' 4:^V-*-=«J 


2 ^1 J^\ l^iJ J JaLiji <>> JIj— kjJjSl! Aj^» uiÅJ 

^ aJ Ji^j Y t^Åll c1j3j3' (V®.) 


jc ^ i<-, 1^ 2 , ^\ ■N.\l Aj^jj <ri\l >' l_' l l^-JsLiJa\j 


j1_1^1 


. I.., n\~>JI 


Ailiå-JI JaLaiVl jAJ JAH^l (>> djliAi-a]) LaS 

^iLjalj A'j.,. jji 3 l JaLajl JAAaJ (jS>jJ !)l!Laa t A^jJJ^l (_>ul-l—^Vl A— 

^jjJj ^jJ ( J^j^i i ^ C^Ålc^\ Aai^) Cjl—jjU) 


Ijjit ^1 fjjJSi till j ^Laa.V) ^^1 ) •^'^' '—*' 

^Yll (jA^\ ^ l^ljis.! tjfr ( jajSS 

. A^ ^ Aj^ylsJl _^<all o.Ajj (j^J 4 A-ér^ 

; 4 ^ Li 4 ^) 

A/,lj.J<\l ^)j-Vl O- ^ fri—akll JjL-^ 

(j2alj^Vl sV ^>?.J tJiLiaSI Ji I^J 

(|JAjll (>_>a 0“^’ ^ 









(3j^j ci.j . 4 j^Ij i jjJiJl ^ 

aLI^ i_aUl ^:ii^ ^ CixiJaj jSå Æhrlich ^jS^jl ^UJI Åib^l 

CjLLiAjaJlj bj^iLJ) <jLo CjUjVI Akia aJUIJI ^ 

• ^yc. ^ j)_^) ai* JJjb A^ (jiS 

djUSjJ) ^ya (jy>.Sl\ JaUiVlj l^lj£ j^j ULJI tjLiiSl 
Ajj^iii L>^ij-Vi ^ ^jVi s>_kåJi 

^Ifi. å^uJ' Fleming cjbU^I aUaSI ^ ^'j^lj 

jUwiSj ^LsJI cj^l aaå 4 IfiLp (j jå.Vl cjbLall t_jL5aSI éUj !±ij 1Y“1) 
(M i V) ^ 4 Aa^UI (Jjllj^l y, t>auL« jjjJLJI (> ‘I £ t) 

uh^j ^ ‘ ^jjiå jiull J_j£^ ^1 ^^p:i^| 

. “loY-^ ‘MA'j ^Ic, ^ j jKj .i i lja ySj^]j (jjlluiljjjj_yKl) B^ixj y 

^>llaa 4 UjJalj Ij^b ^1 j^l JaLuf ^ JjJjl!) ^ j5j3 U!,.,l l 

ctfl' iJuxii) b Ijj '^jj^ jjI^! B. mallei j.lcjJ) oLu-ac ^jU-'...-, V 

(vJabu V élliSj 4 (\/'\ ..) cJjjWi '■åL-JI s:iL_« 4-, y.J I 

Ajj^l ^ _^| Sii,i»ll aLjJIuJJ] Cil 

jioc. JjSj (illij (yo 4 , , . , ^ jij Jjjliju; .„\| 1 ^^, \ i ^ -. i .:^j | 

LiUI c^i^y J^b J 4^ J^ I^J I yu^ ^ JJ>]1 <Ij|j,«*lu4JI 
i_iLiaJ ULJI j^jj ^ y AjijjjJl iyS. ^ .^^-..J j 

• A^ y oluidll j^J 

CuLLJI (_gJc. yj ^ia ^ LU I Jjj sjl^>aJl djLjJ US 

Vjju UUI Jjj Sli_U 4 l^J ULJI cjl^L A-i^ 

4 AjjL (r .-Y .) Uj^b y iLaål JLL ^1 jJi ^ .-Y'A) 

SjSj PH = V Ljbl) ^)j iLjVl ^ UU) CjUS^ LS 

jjl iyj • ( PH ~ F,o ^ (jjb ^UjJlD A ..i^A ^JjLj 









l& J^J 'jW^' C>3^ JjIJLJ) ji JSVI ^jlia 

SaoluiAJ A^yj^\ iS J-^' CjUf-ML^ 4 _^UaSI AJ—Iæ. (jj 

\^j\^. i ji ^lilai^V) j) ^ll Ut - o Vl CjbSjJl 

. I cj| JlljJa<aSl ) 

^ ji JiC. tj' 

^ Jijj J UJ^ r^* ^ Aj^I <j-^ L>~^ 

t S^.-...." ^j=Jlj 2 l?JUJI ^åJJ ‘ <-5^'—f-^^' 

. 4jIaI1 

: ^)j^) (IjljL-d) j j^ 

^ JSi ^joVl j trjL£^ J:^'^' vi* 

jlij AjlLill o ^\>11 > cjDli5.Vl ^ >1 j—-V) cjbx_u^ 

. AjI^I 9 AjaoJ v^l AjiaJl JS 


t^j>i >i>i > ^p'jjii >j^' 

Uj i Jiill Aj 3» ol>1 > DNA åH»—u£jVl ^jji->l 

AjU ^oc-llll o ^\>11 jl' m-RNA ;^jiJél' > t^jll 

sjlfi. ^IjaJl '^'-^'jJjl' t^lj DNA >->1 L> ciil—«>>1 Jæå-j 

. oåA A>JI OLj jjJJJ > (>-=Jj ‘ 1-J j_«J ('*' • ) 

>UjV1 > ^1 >11 

4l^ JjiiW «.Uixil ^jl^l ^ f:A'j5^' 

» C> 11^ <>=^ ‘1^P‘ f>!^'J åJJ-i^' >1^' c> 

^<;-\' tjAiaU-«ll t >*'JJ- dA-Vlj J>iV 1 t>as. <> aIj_> 

, dil AilJl 






^.LiaJl t _jiJI 44ilutll (_j^^ J*jj 

■4«jUi 1I ^ Morein j_^l 45 ^j S«' U ^ 

^ ^ t_jl.^jU^l <iL_juållj 4_U l -v 

<> UJ^I-^ ("^ ‘^ *) <> JSl oJjJl J aU) Sj^ 

. l^IiLi. 

■J^'^ UJ^ l) ^ % 11» a! | ‘LuLuljSII j)AjjjuJLj ^ lilni 

• t-xiLSiui) ^jSLal ^ i (_gJj^) i AjliJ) 

‘ å j'“'\' - ' ' P-Lactam ^ jj> j_« dibL^^l 

JIau^ (^^J l-i-lsJ*J.J AjliJl jl^ «.Lj 1 2 < Li- 

4j‘n«Vl ^jJaLi^Vl t2jl^ jLajl ^jc. J*j jjjijl^^l j 

UiS ( (jLui^ j-ln^l ^ ALailui jjc. iJjJxM i>oLk ^.j...jlr. ^ 

dibLua Jjjb iix^ UJJJ^ cjLukiVI lil-Jlj jL_jjjl L—L^aji 

ij»sll qC. a]j_^xiui l j .1 «■%j Lm UsJ^^W"* laj..A I j ^nl .„\»' l 
2i!iiui Cjljiib jj^i ^jjj flj* ijjLSjJ l^j ^jji, 

• jj^'j AjiLill _jåJi ^ 

é>iLJI céILj p-Lactam oii ^IjSV-Ij^I i^Uyi^v ^ Ji LaS 
VlSiSI J^iaj j_j]ja]| tlaUi-dC. y !)11<1 Jå^!)U t i^lj ^1 J^l JU~' 4aLaC. 

^IjSV-Ij^I cjL^ja j^b j JliiJl <Aa^ cjU—uflo J ojj—Lc 

<^J ^'Lall <J^^J cs'-^^ SjLo yji ^ (jjj_y^yiÅui )|j yil ...iill ^ 

■4ilåJ) ^j^j al l Jaiuyt yij ^ jj.AjJ)l\ -!-»«>>«ll ^yaiåjj ^IjJljj 

• (»?^1 ^jjj^t AjlåJl jIj^ yli 

sjL ^ JS—^ L-«jU Bacitracin yi-juljluiLJ) s.il 1 

Js(_>iul^p]| (J£iju (^J UjLj-o^ l.iajt« ^^-v.uill ^-ilå ,,i 

. ^jl-v H jt^ 







g, 

< 1 ^ j^U_jV)j i Ué^^ ‘ cJ_;^‘*i^ ^ Cj).iLi.«all 

^^LxajSII ijjjSjS i—(j<a ts^ ■' ^ tly_j^yLa^jS^Ulj 

^jJj^jJl ^ -^JJ l^j ‘ ^J^Jt>^^ AjlåJI l^jjsåi (3^llall l^]i 
Lol j i Peptidyltransferase jl ji^il jj ^Li ijj —j {o^° *) 

l^U .. <■■'' ' '>J i ^jtLauLaljl^t^ W jjjjo^LajIljJ^ullI ', Ol^Li_alt 

. (^>11—^ (j £jJjJl 4j-ialÅ j ttliLuilu^l I 

^jiaj ttija. (o^'^ *) —éi Uj 

Aminoacyl-Transfer-RNA cJ Jjuit ji^V) ^Li JaLwjl 

^ < il jU.>.V I Jj (Jj)^ ClLul^JI cJuUpj J LjyjajJaVl (j) h-s^^ Ldl fjaj 

(jSJu L aS JI jJLjj i (jial.<ia.Vi (JS^ l}j^ m-RNA 4i^j 

. A^JJ^)J1 AjlåJI SLiiJ Aa^jJl 

: JAalii^t StJJ jjl u fafl ^ ^Ijroj^D tliL£ j^) j^ 

JllLol j y' ’' •" J jy tj|^ Ajjlj.nj^ll jjjIj Ca^ 

^jjall (JDLål (Jb jS — jJIjJ) j (J — ^jVl 

JJ (Jjjj c^UI J-aVl « OljJjJI J y JJaJ tjc. LåajC. DNA (jJ?- _^jVi 

. Aaa J^-^11 AjIå^I A^JJ dlLaJxyi Ujl Jaji»^l 
jjj-iJl »jJ-»^ -Wy Nitrofurane o' JJ®JJ^' iJjaII 

^ »Jl (_ 5 jJl ;j'--''-^l' Jac. ^ajuflii liilijj DNA-Sel jla—ISjj jJ —JJ 

. jl£aJ AjjSLaall ^ja jJajaSjVl ^ jjiall 

jiaaaJl Polymerase JJj Novobiocin jj-^j^JJ! 1—alj 

^jjjll jåaaaJl ^juå JaJ Jljlljj DNA j j> jVl ^j jjall ^^^^Jl t5jjj— 


V* 








6 _j^L) LiLuJ i La] 

i ®Jj^^j<a]| PAB i^_J_)ij I jLJI (JåJij 4j| *! ^J » 

(_)LoL)jli3l Dihyroflolsacids 1 «i l« 

• Ptreridin cjl^j^lj 
• 4ab«y) ^ «Iil^j^ ^J,^ 

jUSijl A^Lk 4jc-J <*-« ^1 jadl aUjI ^li ijc. O^ 

U^J • jå,L J JSJu ^L>JJ j.iiii jJiJl jli ia^V) ^ e-\ j^l 

ili^ ( Ai l l k a tliljSaJ ) Jj|_^ ^ j5 ^IjjJI jl^ ^ j) ^1 jA_l! 

l^io “UoLk j ^».ui^l ij^ -uLkl^l ^LiacVl t.\ Aiiiå^ tllUjj^_uui j ^ U" 

. yic, Aoioiij i_jui jjjj <i)j^l l^j ^) ^Li^V) 

A-lifciijtSi -iaSS ^jjoJ 

CjUilJI c jj\%1 )j ^ LIL jsh 4-u))jJ J_^ t i. \ ..i^q L«® 

^1 jJI ^tjiv (jllxi jLuc-Vt t>u ikVi (_X?J lilli]J i Lubjl A^lJiaj 

• ''> * ">' ] A -> II I ' I. JJ^JJ 

: cjbUcDj 4aaiUJ) j) jaU 4^UJ) Ci) jaMsJ] 

Aajuii) ij^uha ^ lA^ivi (jt A,->]lita]) ^>1 . i' (jSaJ 

i—jLa-iiA]) o^A i ^kjui^l Lj^L^ A-i^l^ t ** 4 •^'‘\\^ Å s ^ 

O**’*'^ ji A jni l ni-> iJSil (_gic. ^jiSxju tlua. ( -Vjj]) (.> 3 ]_i. 

^ CjLai^ cJW^j Aj^^xa^ ( A-aJ j & SjIc- AS^I ^ g 

• ^ LoJ^Vl ^}4-låJ3 é^>k.LLiJI CjVLaJl ^ 

V®*>®j^' (^Uåj jilc. (jLij A^Uc^l cjL^jJl J,y^ 1 oS 

j] Jjlj^ Lff^ LiJkij ( (iyj (^J 'jlja.i c/JJj ^j.mUII 

f.juij J^-MiVI J^jaj J^Vl ^Ic. olc.SJ jAc. CjIjas !ilL> J jlj<j... ljM'l 

. Aj^icVi 









Sjiåi-a ai^J ^»JÅl-ij (JJa.. • 4SjLuiS\ tiiiAfl ~ ^ 

j1 .-'Al L^Ul a^ iÅ.5i j i (J J^Vl ^U«^) J CjbL-aSI (>a 

Aj^I ^ ‘ 4*^-^ IjiA^ ajl—k-iJI —«JJ 

. -^Lj (> A) a^ ( ^VV) Ajs-jJJ (-ryjbVl L>-2a^ ^ t>J C9^' 

J (^1 j Jja.jj jSJIj ‘t^'jP ‘Ap- J^'^'> ^ 

^\ J^\ i-ii>a3l <^Vl j:^Jjil (3^-> ‘ ‘Z' 

^1 j^l Ja^l ) f^'la^l ts—J^—) 

. Inhibitory Concentration Minimal ( 

« SJik- »jép' ts^j å-J 

^ t 

JS)_^I Ji^ V JJb ‘^jbU-all (Ja»j J U^j'—^ (>--> u' 

. l^io CiljJioJ JJt^Vl (j^ ^J«-^ 

^ i«Jj i ^\jil\ ^'^_Pj^\ ^ '• (A 

^1 jt. aJ r- (V^) 

^ Aåjj>^ ^ CjIjU^I c> :^1j Sji^ cjj ‘ 

^lia jia>^ ‘ A^^i i ja3j Ax:l^ ( i A) A l jJ aUJl 
. A£^Jj>SI ^ yj^'i 6^>5' ^bL-all jåa. fsA'j?^' 

: Sensitivity disc test Aa*Aua1\ iya\^ iajlia jl^S -f 

_jAj t ^Jlall Ai^l^ilj "^1 ja-j oji^ <JJ—?^ 

^1 Sj. V' j-'l' ^LaJl UJjaillall A-a^j Aaoaj-a ajSå 

. I _ ' U,I^\I tJ_)* 


vt 







,a^l_^^l Ailj£ ^1 L^ 1 cjt^<»‘‘uii<' tJ^»uI i_ iiui«!! 

(jjSj (jl Ljaul <. aa^ ‘ Li-åjl (jjSj ^jl <_J—^ aJjJ iHioJI 

4ji<Jl»JI t"!'! ull jLii&VI (^.Ml t .^11 t-1 ti^' l 

^^^1 ^c^ojjij ^^ ^3^ Ol j UJ^ ii*lj*> 4*iiå'l <,«.^^3 _uia 1I 

« 1» 

iJAiJa (j^ljaVl Jåia. <._\y\ LuS ( LoLaJ 

o^LuloJ ^ a^)JsjL^ Aj^ 

^ sAIc- ^jjTnife ^J>a t‘'u''<' ^ f 

<JS (j^ kdjaj A^liuaJl l^j'r. ^->-<3JJj ‘ Clm*JI 

t 4i_^l 6jl^>^ ^jAj ac-Lui ^-jj (.“»titfH i^lj^ ^ . ^l£ ^L_ut« j A.T j 
lAAaJ i^)fij Cjja. AftLu * — ^ A| SAa] A^_pj AUaLaJl ^ ^jJa jj IaAjUj 

. A-^j-i'\l 

i .ljja. AjjjLuiaJl J^A/o jUaSl »’i 

• '■^ (JJ^ (f^'^ ^ 



































1 CiL^jaS 






.,A 

.,u 


• ,'f“ 

tilL^ V 1 

^1 > n\ill 1 





l^UuU diUibtJl 1 

1 A 

i 


UA 

jflil 




\^K< 

Mj...;K\' 

— 



UA< 


■USI 



>YA< 

liil JJtall 




^ YA< 

t**<l tVa**i.^\l 




UA< 

A^L^jJI diUjl^l 1 

n 



i 


M 

n 

n 

Y 

*1^1 1 


• ( J- / mg ) jiUil JjSjSll ■■ (f) fij J>4 


y® 





















sJi&J 1 a_ y-aj_J IAjjISj <iLijl ^».ij)^>^| jlj aj 

<j|jkj^j Aaiiiåj l^ ^J$^J t jaJl ClUlijjllj ^jjj^l jl^j 


. Aj AjuolåJI 

: Bacterial Pigments J)jåj - ^ 

^1 JaLoåi (J^aaJ jj jj iÅia jijSj SjAlia j] 

(j\ jil djlj i. "*! ! « J ^Lli-<a]l 4alii-o JaLui ^Ijjjj ^> 

l^lJ-MJjjLa jliaj jj ^Ij^U éilj (.'n-a.ii j tsAiasl« 

. jj)^1 lHjI j 

Jsxij_jll ^ jLiijVl <■’’l^Å^u La^ ciil_3l^'yi lillj ‘ »'"i-i.'i 

tSJLj^ • lS j^V) CjLuåJI ^ J <iLaJi ^ 4^lj (ja é5_!j £j t ^\ l 

Ali^ (ja \(, ja. JSaij l^jjS ^jjj^l 4jIiJI Jåb SJj _a ja ^Si -. Cjlåi_jua 

JlLa Ajlåll ;illj ^ jLå jiidjQ Vj 4 a^_■^"‘J ^ 

VJ JaSS a^aa'inLAll ij_ya j^jSJ JaLaj) liiljikj .< > iia S'l CjLo 

nl l (ja ^>ål ^jjj .l^lj;l*Jl (^ Jlall jA LaS Jauijll 

(j_^t Aji*n>j La^ all Jaui^^l jiaihj AjlåJI ^1 j j »' 

. ^jL^jSl ^1 jJl .iic. jlall jA LaS jjaall 
j\ a-Loil (^ ^J^ La ' j 4 j djliia^l A^^lj j '■ l__al 

(^jda]l a j^Li t "! ! « u^l l (ja ^jj j\ LoS 4^ jjjiSl\j j\ jja£JI j) jj3Vl 

.^>åVt (jc. ‘ 


VY 







^ Ajiåll tS^J 

A fcrfDtlik^ t«s\iJts»X4 

UJ^'^ (JjS) iJj^' ‘ tlilij*^) ij-o cyC’jj jj^ i^J ' 4åj)^^-JI “Ui 

jj] LJc . (ja ^^—lUlj ‘tjijLi—MijjJI ^ * ‘»'iJ 

.’Toxins Bacteriennes dililL^ -1 

Ailis-o i*L^i J jiJ ;jlc- " j^W 

iijjt« (Jjbl^ill (jiljol jl SJjA^j -^juiali. Ll^Ijc. 1 < .i.t“i''< (^1 uJl 

ijje JaLajVl 0 ^ I~jtjiu j t iSjja-aJl (_3_>^^ LS'^.W LS — ^) ^ 

l^l jp\l^ cjUlipS) fli* jliflj jj ‘ tliUliM fljjå-Jl ^.^1 (»—(»:?— 

2 ^. ..•S f\ j <i)jxaJI ^1 Ipli. (_jlc. Aiiiå-Jl 

. t_iSllj i fll*-<iVlj fl.i*»<Jl t ajj*^»»11 
(jc. J J^uut LaAiiki ån^lw'i cjlilipll flj* (jjSjjj 

: jlijjll JjåJ u'^ (JjUlijjll åjojj (jJJ U^J 

: Exotoxines ilAjlijj - ^ 

, •.■^■<\ l ^jLajj, 4^^ ^jU. jjåii (^1 diUlijjll 
^ 5j!^Ui,jll (jis. t3jji3 L)C. dSjj J?JI Aj 3 jll iJj'-J' 

4iilc.U ajiJ tliUliijSl tj-a .4 ii i l> ii-\\ ' 

jJLaj^b Aifl (.^1 di^ U^J A1—^j2j 

. ^ V LiLåjjS ^ ‘'■v'iiiij] 







: Endøtoxines - T 

<-As5S]l (jiaj Vj ^ ^!j^l Ujjij ^1 cjUlijill 

(> IiAj j iu Vj .^a^l ^ 1.-, ^ 

.^jliJ) cljUliå3l o- Jsl j J 3 I ujSj cjblip]) 

: Bacterial Enzymes CiLaIi^J^) 

^ jj^ j U->W cjLj_Jijyi. -oj --. 

^ 1^1 ^ ^ Sjjsj) 4j_, , j ^1 ^1 

Å^\ Jå.b <,\j^ ^Jibj j 

J-jU. 4 ^1 jij| Ji^1 JjI^j j 4j^I l-. 1j\^.' | jLa 

jLuiSlj ^jåajJl jLo j) ^U-o^ LjlJaja^l Jiu,^) ^ jSj3 ^t£ 


L><^ jlj-allj ' 1 j * ; £ j- åa-it l 

Jj^ ‘ ^1 ^jll j:^\ ^ISj_j 1^-' t6jj_å^ 

<Ili<, AijjjjjJI j|_^| ^ tlu=k Aa_uiiVl _Ic. 4' 1 U.-. I 

Ly?-jj^' <^J^S Jli Cx^lfiUdll aia jj ^1 ^J__S CjI jL_&j 


. JjAiVij 


L^J Alla-all OUaJåj^U ojjittll ^1 -Uuiu U j ; ^_i-tAiH 

åjj^j tA' L«- ‘ ^1‘-jjj—li ■<-' 

élLi^Vlj j.jaJ31 CjVU di^ L. Ii4>j t jjLiill ^JJ jLo L-<ljl f-.j 

. ^bll ^ I jl J^isaj La^ 

(J«Sj ^1 V 4—diaj <■ vIt.) (jjl jjjull élij j^j I 

A-alc. ^_ji^aaJ| j|j^| j^| IaJ jii djUjSjuill Aila-®ll (Jjl«j_Jåjyi 


Aiaffllå. Aj_^)Sjkall j 








Ujj 4^^^'J ‘ »Jc> OJ^ 4,^--^-> 

, 6^1^)aAl ^jIjLæ 

: ^ Ji4iU^) t^^j 

^ ^1 JJ^ ij:!^ 4 ^i "'' 

. AjliJl tÆ^jj 

^Lja^ 4>J V*Sjji—^i CjU_J>JI dh-^ "''' 

. ^_^Jt^' Sll2>J 

. ^_pj\ SiUaiU ^^JJ>^ ^4-:}^ Cl£)^r.Uu (»jSi “V 
^1 ^1 j=wJi 4^ Wc-j-^ cjUW^V' '-^ 


.2ySlj4^lj J<hJ^' (Wil jaJi ^ iliU Jåjj 

jlj^Vl cW> J4:J=^' rW'4^ X' - 

. jliiijSjjjJ'j j'VtjVSJl j 


I Ui„^jjW ^LiJi ' ‘"■'^ 4^_jj i iiiij i ii ftj i to yi LAiMAå 

CjU^V' 4> WaUjt ‘^IjA J ‘ g"'" 

-_'...^ cA-^y) AHo 4Jui^ c^ -^l ‘ ^'j^—‘->'^J 

; US ■, ^Jia'u. V' CjULc- U JJ^J l&J^lj 

: Saccharolytic Enzymes i,A,,&^sM\ - S 

i j^V ^1 Ls^J ‘ i> ^ 

, •.'-'4.-, ^ .Uj^j Jii^'J jjj^'j jj^J^'' W-^' O^J 


A. 






tUjLuiS jjJl j 1 ^1 j^l JaLail (.>iaajl 

' j if- j J (J>.n<'j i '‘i ' j 

.(jjjjSll J^l (^lij Jj^Vlj Ojj^ jlc- 

5 .\i-T ^-s. ! 1 j] ir- ^“i'j Ajli Alal£ li^K^Tl A^AaC. Clul£ )j]j 

jlj^ I(]'«~- A-aj^l /-<1 ^jUiyi !iLal£ ( ~*KÅ'i1 l liA (jl£ I jj L«! 

N* A . 1J t-, J 1 J 0‘‘^ ^ ^Luu La liAj A—Lal£ Jh)—C. 

. cjJj^ ^jlaiLuu V ( .T .ilj > ■ «!»& 

: Lipidase iHxAl -f 

;^La n l^-^li A JaLajl Vj ^ tJllLaAajVl ^ ^1 11 1 j—ikj 

jjc. < a.^Xl l jjS«aJ jl Aåjl^lj A^L»1*>11 AÅiixallj Aj^ill (Jlll^_ylj—aJl 

^ v. I 'l i jliu-a ^lt~- _yaJ ‘""I'-» (JLaaiuiU CjLaAåjVI L>® 

: Respiratory Enzymes " t 

Aj^ ji j-^ll AjUll ^J^l <iL2iiJ) U jjåj A^LjiIj CjLaAåil 

^^>åLill (jS^j .1 a J^J ftjj.«' >- llj jl. lJ t i i ^ Vl aji —aål (,&—^ 

L-a3_yi.aåj (JjLa^yi OiLk (_>ajtl ^jc AJaui)_yj ^1AiSlk^l ial-^Vl 

. ^1 j jjjOA ll ^l^^lj OH 












At 









Bacterial G®netics 

Jj i \1jIjj '^^JJ J Ji " —iLalfift ^l—aJ\ 

j j^l IgijUåjj 4jJSji]l 4 j— i\j 1—iSlå. 

* ^AS ^ ^ A j ^ 

cjulpla^i^ ^Q» \i^^ \—^ aIaa—A . 4]l 

(JÆ<U sji^ «■ J^V' ®j^'j 

jfc 2 ja^j^\ SjiåJl ^ AjI jjll J^lc, jjl tlilui j^ill t-'\jij . j»S^l JUaiU Igallk-a 

^ 1 ^ Ajuuiaj^^l . (^ja D^NA 

l_ySc. (_^Ic. Haploid Aii-li^l 4iiij»<ali A j^ \ . tv 1 A^j!i^)^l Ajlili (jl Li£ ( Jj—4« 
. Oiploid Ajt ii^ll 4ijLj-all A^li i 'il uViV IxiL^ 

j^Jd jl^l i-odOC. J>i' — »JA' Adiia«!« jid-al DNA ijj 
^ \ > X O ja. ojj ji Mycoplasma ciil jjLidl 

j^ Addjl^jdi AdSd^^^wT^I < Ajui^^l 6.^1 jl 1 

’' > » X ® (> JPJJ *4iJ^ ^ • X X j=dl Adjj .ij—ia DNA 

(ji 5^1jjll ClLajkdl tjA Aax^Sl od^ U^J • kj^ (>ujiVl IJA ^jj 

. O * • * • (jilud kuij (^dd j^ X * * * j« ^y^)l ja ^ 

^1 jjll ^ j^l (>a (Jjl J t> Tatumj Lederberg j^j 

2 'UH j.jj>4JjS iJiC. Ailiå-all (jaljklVjitd l_>iddj V 4 j lå il —3 

^IjaJl Aic. ^Ijjll (Jjljdidll (jiiad'(5“ j.^ <—ij—‘ 

, ^jj^VlJ .idAiai!llll J_pi ^LiJaVLl dUaJl Ik yi ^1 J^l CdldjjJl (JlSul J 





Bactertal Mutation and Variation : 

; CjI jjåjll (j<a (jl (j^ 

. (Fenotype) Variation’s ^IjjV tiai jm -> 

. ( Genotype) Mutation’s •4^1 jj Cj| "'1' 

: 4^1 

C»lj<a«iuL«lU jajoijll (JaI jC. jibl sÅA» tllA—aJ 

(^AJj Lm ajl jaJlj 4 Aij^lj Jauijll i-j^jj 


•Ujlfij ^yiåf (^Aj i A^ 4jIåJi ts^ JPjP CIj' j ja tj i l aAftj 

. 1 ^ iiiiirnll (JaUlII iJ1j3} JjJpj 

(Jlulln (^ic. elll éAad i^jLjall i_>aåj ^jj Ji Jia!iLll tj —aå 

. CmUk, ijiLa. j1 5;,jJ« 

jl 5a^Åll (Jlll^jiisill (JL» ^lAj-cSLiU oAl_j<a31 _)jSi<ill j__SI < -^1 . W^ ~ 

.^Ui-aSfl Pjij^ (.5^^’ *IaaSL aj^ diliijajjui j_gic. 4jj\^jll ^1 jll 
B^pill IaAMJ ajJSill 2ijaA<»ll ^1 jjSLall (jl ~ 


%*,^ CjV jiiiJi cJta (JP^ AsliJal ;jjj ‘ (.g—-is- 

. -ASjsJI ^^Ic. IjjjjSj ig.i-iU>ii •A£jaa«3l Aiij “^jP 

Co2 jtc. c^jaJ Jawij 1 ^ 4^ Aiaia-« OiJ^ j^laluj Ajja^I q1 - 

‘ Co2 jtc-Sll ;_glc- 4^ iåiWa UJ^ 

. 42 '^C ajl ja. 4^.>P^ 4^^ 

(jSL.Sil i cjlAkÆftii (J^AJi jjic- a'ji'') ahl l lyj ^ 

. 21°c ^..ajaiuMj 37°C ^jPp 





C ^ft aJhrfS^ i i^l J a^^^^saaam®^ 

a jj^!iUl 

^JLUjSc. ^1JJ V tillJj*^! b'^ tals J gl'lU.lt (J^ Li f,JlJa j^-ki J 

SJ<aaljui,a]| i_i*,u3 l^jlj t . \ U i i<i 'l iJ-aLtl! l)1j_) ^-o c)j_)_ B H A _LLs 4j_jlj 

. ijBJLA ^ jjJ l^alalSj A^ 

: ^)j^) 4li)jjå4ll 

: Mutation Ca\JU 

t i\..M Lm DNA ^jj^l [_>lUJiSfl tljl Jjilll tta^A tllalij 

ftalpa. ^1 JJ Aii^ jjjii ^1 J^aiji tlalmjjJI J4J A^S/I jlaj-iaJll 

. ^S/l Aiiaa^al ajjUi..<> 

‘ J#?* (^1 J#?' Cy^ Vj j^j ^jSc. ^ijj^Jl t-'ijj f'\ij 

AIjIj IjiL l ^TiU i. ^ ji^J ^J^J ajjjaaagj till jilall l’‘'^^>■'^ ^ 

tllljjij]! ø'^ (Jati jii j ( (^jljill j^ i. 5 ^J (Jj*^ j.« /Jo*' '-' A ■ "j ^<~- JJ r- 

IA jl jfll J o ^ ACajflll ^ 4aJaaiaja0^l l^J^J A^jlj^l till J/ftg'luLOall J^<1 J M Ja o\l 

J ‘I a ‘■■^ '\1 f ** '1 M a alH Jila.l^ 'M ^ ' *'1 O 1 ' L a 1 J t ^ 1 ^ a 1 

. tljUUj^l jljSj (aS^ W^J^J ‘ AjaUaiiui/^l AjaiJl I ^JJJ^l ‘ f>^^J?^l tlll^l»l 
. 4 jja^j ^l u j^J J<oljC. till jåLll tlljai^ (_Jc. aiftLaUj 

. ^ jVauA I AxjiVl j X 4juSl j Aj-ji iiiVljll (jjå AjuiVlS S^Ljjåll JaI jsJl 
I DNA ji«2 jl ‘-^11^"' : X Aa«! — 

. ^'^jjVl (jJUaiiVl '•»•>lg'i jl ^J^n‘i>n'i o ja. jjia ^LiL 
. AlwaJto OlÅuijåjj^jll aJluJjoi (ajic/ (^^1 Aj^sl^jJI alajljjll -jL^* < —\ 

• .jj^ (.g/ij (j^Vi tiiUjjp£iyi 


Ae 






^aJC- CJOuU ( ^IS L^J^SJuj jjjJjlaJLn lB^ ) (-^ ^ jS^^ 

. L-floL jaol l DNA SjjS 


: <LuL.&iS]| 

(jAuiVl J^åil Lwåji ^^iiiLaJl u>jai£jVl f-LJlj (^jjVI AliiiSjVl (3—* 

t jjUuJI tjlkj ^ Benzpyme jiJ! DNA ^ V-J jJ^^ 

a^A fl_yii5 1 ^ ''■■■^' Lixi ajjLilLJl ^jiiiiiVl (j^ tJiiljj]) (_5-lc. s^psJl léULoJ (jiJ) 

. ^åiajjjui LpLå. ^LJoVIj tlii^jåia ^JSaaSj DNA ^»iaaJj 4 

: ()^\_^) 

oj—ilaAll ~' i-i'j "ilf- ^ o^)—iia.*Sl ^aJ—t‘'lW 'llc- i—i—itlj 

. (jjljiiJI ^ Ijj^ )jjo ( Mutator Bacteriophage 
Ljjxuj Lw DNA (>> u^Lai 5^1 DNA -Mji 

. (jSL«) ^ Cj) jiia 

: LaJ ^1 jjil Clll^jålall t.iifcitriTl'^ 

L ** t ^^N.*^ 1^ \\ ^1 Aj^^åc -j A^l^S (ji 

bijJft VJ i.u>i-i~i Yj ^ ^ (JjI*:! 

Vi ^ fc**).iW.> I ft“ 

JLala.VI loA Vj ‘ j51 c> ^ u' 

n 

, ^ ♦ X ) ♦ ^ ** j j (JIaS^VI (j^lil l-i^ C —fljaj Ja 







^^ i ^ 4iua fe_Uj«!aJ éUl l 

AjjiuoJL*]! daLu-^ataJl ^jjjjuLa^jjj^jiuiil Å-q^ llx ^ ^ djl_L__j^,^aaJl 

L-^jj 6j^lS j^ £ jaLL ^^j5 Cjt\u^c^ Jj*j J U—^ liLJiS 

- Ajj^VI (_>bJJ ^CjLjj-«aC. A_W^ J 

J UJ^ J *^Uj—^ iJj—*-^ L)^ U_ ^^ 

Ajuia^)AAllj A Cjli Aj^^t Llil^)^6jilLutA Aiui^ 


, A-ftC-U 

’VJ t l}^ (^j J:^ (j^ l^lSij)j Llj!^^)ilall “ 

Aix^l -liatJ Ajtii^t^ ^ ^ \*“'* cJj^ cIjU _!i]| li_1^ (jl 

^ Ijl^ c!j^.i^I aJL^ i.^-^ ) Ajlo <Jlijl£ Let )s^a 1_L>1I VJsijjJi 

Ij.<i1a 1 £;Jj:i,LJI (jl j clll^jjijJ) (jc- sLla^ ' N «' j 

^ 4 umI loll Ciljlk-all Jj,iikjl Cj|jlx<all ^jjj^l ^jlS^ 

. \Å(j^ (j^alkjU j ^■^U«^\l 


AV 








2 Transfer of DNA between cdls ^ DNA ^ 


t/ Ji^ tilljiiJl ^ 

<-jjumj j J L—*>a DNA 

3tS*<.,i^ Milits tlilai..Æll a^j 1g ' H i/i a_)jlå<a «_juU 


• (3_)^ a.ia»J ^JJ tlllj_j_jA3l a.^ (JliuVl liifc t^j cJ^ 


. Transformation DNA UjII 4Ja«il jj Jja^l - 
. Transducation ~ 

. Conjugation u'jpaV' " 


: Transformation DNA AJa<uti jj 


A^jL« AjI^ l^liu DNA (3^ AxiaS ^ j il 

( Receptor ) aIjSLowi sikT Ajlåi DNA i_ya^ uil (Donor) aj—J a*-® 

. iiiUull 2alåJI ;jc. a jjU-a é:uia ^j5j> Ajk. a j^ii 

1 ^1^ DNA f^lj^^l Afculall iJlifc .iå_aiilj 

(_jlJ Iaa ‘ SAjSLjl« (JJ^l A*lija J Alasiij (J oSajj 

jLojj t tjiaj^l <ijJ-ia. 1 jjp li4> jl (>J ‘ J '^ > ^ 

2 i\a DNA l 3jfr (jjjj)'^<!il ^Uaiifcul Jaå j jA^i l Jj^l Ia_a ( 3J 

12^^^w Uljj 3ilU^ ^\js^ Ajaa.j 

J-Jn. (JoTi ^“tW é^Lall _5& DNA (jl l-llfll i-a li^j A^ljjSl tjjUi-a 

4 2^ ^jij <^1jl^ Ljl^ U-ri^ ^—>1 JJ^l 

2u3ajA/i t AiåÅa^ 4 Aj^ <^133^ <tJajAa JÆ 4 A^å^-dl 

Ca\ j_^ J> ^ Clj^l Jill O- ^3 ‘ J^l CS^j ^ 

^ , Aa>^^)a&a ( ‘ A-lajflk^ daii 6 ^ 


AA_ 







(Jail A£,j ^ ^ i i ^L__c. A__j!iLojj ( Avcry ) 

( j.iå't (jl CiljjS^ i}j ^—DNA 

Ajjja ij jjiJI ^ DNA Liil AihN I jl ^j . 

^LajUall 4 IxiLåJl Cjlj L.<all J—Sj —aj ijlsj—iVI ^^ 

. AXliSjaLall^ 

ijdiljj£^lS (j -0 JaLttit Aic. (Jj-s.ill Jia >^j 

i o j^\ diUj-ac.j ( Haemophillus ) ^:ijiL_jtJl CjI jj__U1j 

4.^1 (Jil (Jj |å‘la ]l DNA 4Jaj-ul^ (J— 

; o.1jlj (JliiLail 

: DNA LjiJ\ Aixui)^ 

, 4 \iQ-'■ „^\ 1 AaiiJl L>« ‘t’J^J 4:ijL<Jl AjliJl DNA ~ 

. DNA ~ 

' •"I Va«^ J<w.j j 4jjiiui^l 4j\4.\l jl,!^ 4j, k «,.all AjlåJl DNA (3'-a!iL 

. A-aJtla]) 4j\.rt» ' ^liaiioLa]! y5^j 

DNA 4\4.1a\' 4\.,i\ i «■_>?■ (jifiiuiLu (3*^ åaLiVIjj 

Jai^ d qS^j ‘ j 4 £.Luij 4<-.1 ..Al 4j\^«\l a'jiåi j 4\yfl"uiiall “LilåJl 

: DNA 4Jajuj!_jj 

. dll^Lutail 4^j\ia AÅiia ~ 

, 4j'_'^Vl (jiaaJ ^Uiii-ia) “ 

: Transducation 

Transducation by bacteriophage cjU^jUI jj i-iiljj>dl Jllijl 
t **Å p‘. A-^jtaul^ 41 ^ai.^ 4.^jLa 4 j\‘\ DNA tnjlj 






LaAiC' j 4.0^1 DNA -—J 4j—« éA jl— låJI 

AjiåJU DNAj A-aaJlj DNA lJ^ 4l^!L_u4<!» 

aJLSIuuJI ^ Q.uw aAI^j >uiu 

>■ c 

jji^'l Ak^ j] ^ j<ill mil ('ilji^r- Jjc Vjl a^Uå^l aÅ^ C »ÅMiaSl 

jjjljill j t.-i'''a-'z'\l j AjjL^^jll Aijl jli j tliilaj_>111^ i ^O —^ 

jijall (jLa j»lj45i ^Lskj'yi UjSSjIt Aåc. ("'h^jl LoS i O^JjA^J ("t'j 

DNA -^jj • Generlized type 

. tHilJlt DNA (>“ jLuui ^■»•S'S (_g\ A^Aj'^JI 

oUlc. DNA -lajajj isbojll liA : Sepecialized type (jAå, ia^ 

(jli AjLaJl oÅA ( A^JAJ^I Ajlåit DNA ij-a a] jjla-all ^ jaJU a 1 jaJl 
^ tVi V'A'r- ^ DNA A ij« ^j o.l'iaL^ (jSLal ("il ^-» h».a 

^DNA (j^ A^jiSl ^jlåJI Cil—jTrans duce 

l^jV Au-asUS 

. A^Aj\-v\l DNA Aia-o ^3?^ 

: Conjugatin ( 

i ^j jul-N (j^ ^j' SiJ^ CP" Jliij) 

(_jLaJ j Aj^jSÅll A^AjlåJ! JlLsJj A^jJAj— li i_jji__3j 

Ajlill [3^ DNA dllj_J_^<4ll ^jLl-oaNI _ jy<all Aj A j . låJI 

ajIac. ac-Lmoj ( Receptor ) AijiL*«!! Ajlkll (_jJJ éj 

. jjljj£>U ^_pUl (.“il 'j)j^)a11 ci-a^ t^Åll F AoAiLiLiLJl ^jl jaII 













^ J J (F^ ^ ^ >^j ( Fertility factor ) (F) 
tjl JilVl ^J (F') 4^ i^JS^ V 4 ^ <yi__u>Jl 

,ti 5 .\4.t' ^ 3jiåJl 1^ JtJiiVl A Utfjlv USI F <-jU.<^')fl 
a^j 5 J^JI 4 >liJl 4 > jS-fe 0 > u>^J (F^) aL 2 i_^l 

( Donor ) 4 AjLaII 4j^' 4^' Jliu jl JLJV) «.lj_i)j 

(Jj__kij (^"^) ij-^ 1 —AOifr ( Sex fimbra ) 4—¥*_>-« » ‘ 4 lJj'— 

jL-aiJb jl jjaVl ( Sex pilus ) 4 ^^^' *^>^4 ujj%—- (^“') 

^ (F ■^) jWiJl tjL-aiVl (J-lc- 45^ 4 j^' 4j^' 

ts^ V-^' 

,-i\j,‘^.\\ U^ 4 ‘ J ^ (jl 'ij - ljJ I 4__V3aL ^4 (jljP — sVl SU —S ‘“'^ (F ) 

cjUiiijyi (F+) (*^ V - ‘‘ ''' ^' 

^ JSuSjjj t aIÆu^I Aali-ll 4^1 ul »'ja (F+) 

4 aiik^lj Aj^jUl (jJJjiåJ' 'jlS 4 ^ (Ji (F+) 4}>ill UVjjA 

AjjSj 4 >\A S\'a-<..,^\ l ^Ji^\ 41 ^' ‘ <>a«^' . >» *J (jc- 4>>L-aåii ^ 

. 4^>Vl C5^j (F+) ^ ^ 

CjI jitll ' * * ’ * * */^ 4}^ -4^ diAaJ ij'J^' 4—uj 

• å?*^ t-a^ 

4j_j3jS3l 4%J*^'^' tliUi-aC. Cj)Jdc. 4>> ajj—c. ('!'•••) J<j—^ 

. jn- j' .>>.J 2-« u'4'a Jaa3 SJJC. (o •) Jja.j Clip AiiikJl 

^ LLpj-i (F+) uj^ 4-_^j4' 4^' o^ J -^4 

4J >1 4-iij?> f4j4' DNA Jai f jMj4' DNA 

(High Ifequency recombination ) j'j^' s-uPtll IPiLkj IPiLiJI o^a 

. ^ * I y 44*011^ C 5 "^ Aplc- 6 4-A^ HFr 













: Mecombinaiion 

AjiLaJ i 4A-i La!ii ^ >—a DNA [ja-' \\ Li Ju e . 

I j ( 4ijt^rtJl OT^A ' JaJJ^ laM < l''a-.,i^\ l 

: Homologous Recombination oiJUla - S 
DNA ^-o Ajjill DNA sIa ^ ‘‘"'''^j 

. (Jli-saSVl i^jC.j ^Jasll ^^^jjLuu Jal^jVI Jl AJifc. 

: Non homologous recombination “ Y 

^ 4^ UJ^ (ji (jjA f J ^DNA iSLaJl ai* ^ l‘^'^■*■J 

. 4 J di L aJ^I ^Llujj i i'^i,:-»>\l Ajlå. DNA 

: Plasmid 

AjLsJI i^i-hua^ ja^_>a JJC- jAj DNA [>a UJ^ F g, >iiWll (JaUJI jåt 
Auto-replication ^ j^la j ^ ja. j_a j aj,^^ jaJl 

tljUSlft aJouiI jjj (JjaalU -^^^1 Ajlåil Sj£^a 11 Aj\'å \1 j« [JlilUVl 
AjlåJI Jjajj ^Lui jfi a]£uji« sjj— ue»j jlJJ—sVlj j^l 

AjJu)i\ ^ujaduJ j Aj_^V| [-iWxnli L)J^ Sj£^ 2 j'A. (^F-j A^^aII 

. (jjå.1 Ll)Iå. (_jJJ lia.V “Usj 

: JaLoj) ^j 

<JljiA j—A j \A.\i A_^jIaa j cjj3 

• (jjlS^I jSll t jjLmll iji» Resistans plasmid 
Virulence plasmid jali éjldl ^jå ^ 

Cjl^jAiall ^ ■ j\ uljiaijll .lljoll .'UAi.i^^ij jjxiijjjj£ij _1 .^_J| •'j.. .,.*^ i\l 

. Staphylococcus aureus ^^ill 





: Episomes 

:åj t JSjij 4jlåJl ^ L# ji) tliljj^ ^ i, 

^lill ^Jnull aj^l AjlaJ l 

tsl' cJSaSj jaJl Ajikll t>S. Ji-^aå« JaJuij ^ i^ 

‘ CiIjjj.<JI ^^ic. Plasmid ^1 t3^j ‘ 

• -W*AiWiUl ^jj^jl Episomes 















Microbial Infection 

: Infectiott ( iss^\ ) 

3'aj^ll (j^ {J_£ jf_JisU 

‘ “ ^ C-ilji liost AA^al^-Æli 

^ )* 

. LkJa^).6A !^La\j& 


(J^Ul Jijjj :aj i ^»jLuJI Jij u^j^' 2—»åJl jj -i-ij 

J c^ ISjfiijwi 2'»åil (jjSj ^j U W J »nj\ l L>—L>^J—®»all 

. Zoonoses iaSå cijUl cni 2 ^' oj^ -“J ‘ Antropozoonoze 

iaiojjJl (> Jliijl 5^1 Epidemiology (»l-^jj 

-V- -“'J ' jj^-v (_)i>J_)<llll (jl—ULlVl J)\ I ^ 1 ) 1-lJ *> 

0^1 J\iul Epizootology cjl^Ujll 

; ( 

JSi^l ^jj::....^;iéi>LLJ)4:^ -> 

_)jilx«3l tSllSjii'Vl ‘ .*.'“0 ‘ tllU-iitll i tllljJj4i*JI (Jla (JJ^l 

i ^ (JIauI jtji *^^ 

. 2j‘li''\l 


'JA ^_)JJU3C.J ilij ‘ ‘ ^ J ^ 4y ^ o—^ ^ 

Å 

, 4.ajLh1I <!.UjI]l)U 









Clostridium botolinum j 


vm 


må 


2 ...^^ 1 j 2j <'\l diUj_ui^l£ jjl_uuVI -ij— & ^— >a'>H 

. ^jå^l jSJl Sji^l j Haemophilus Ducreye 

1 jjJ Jl jSJI < i tLjå jJI Jla till jiiaJl (Jjjh ^ 

* 

(J^lj ^jcUaJl t-lljtji»ijj]l ^Laå-Vl Jii —a I JJ —iS 

. ^jLoiiVI 1'^ 2 ii.,.^\l tliljjuaSj_^l tJaL 

JljJI J J ^1 J JL«dui]l J jljj]l ^ Lajb AjJsjaJI <tjLii2a*JuiJI ^ j — LaJj 

. ^ ^awa gJlj ^jJlj jl^^U 

: tjLUAai) ^ jL^t 

2 iltl t 2 j ,^1^1 ^1 jlkU Aj-isjdl jl ‘"i'j'i^^aWliSi l-ij—2 

AJIj]! Sjjla-JI M.>*<ijVl (_jJJ (Ja2jj •yiaJ! Li*-uaj-a bl^l ^ K t l « 

jl j AAxjua siJS__iSiJ 

1 1 _....^ 2jjlL»^l 3i»aJI ' ‘■-'jlll ^ ^jbl.ujj AA ^ISjj 

^ Aiujal j iIjU jLuIj) cjiuj ji jjj Bacteremia j-^ 

( t (Jlada i A^ ( ^j ) ij ^1 fi\ t>ir-l A^ jj]) A vmo VI 

(^1 »j’ij'v.H Ja'lj l(j i^ 2j-s.j21l 6jj—J ^5lS—UUI ^ ^1—låc. 

. Septicemia ^»^1 u^j ijlJJ-^^ 

^Jc. l ^å.t,< ^^jLaj Y j^d! jjc Bactemiia (.-i—II ^j—?^ - 

. Aj^^ajk^aJ Y) 

4 ijlij I4]jc t-aaj Uiij-. (»^1 j^l JJc oj^ Septicemia (.all jl2jl - 




* g ^ S^ c ^-i i A^A l 

; ^lili jiJU ø^aåJl ji-Aj 
. cUL*JI i—bot^ jjSijj ~ ^ 

jxU 4_5j’i'' ’'<!-- ^ sAjAijI jl AÅjik ^ SA>^ ^ ul no LljLj|^)ia.ki3l cijl-i^lj ~V 

. o.iaJ 

: ^ii4a>\1 jj^l (^) 

; Ajui^^ AjujIj jtAabll 

; ^Lua^l jjk ~] 

2 \\^\ -C ^\ i ^-Lai&Sflj A^JouSfl AaIj^^I .iila 0-a^l l^^jilljaiJ aXall 
^jjj 2jiU-» <,Uii-^ 0^1 aiA i_kiiåjj jSll 1^ IjialjC-Vl JJé^å (_5li.j 

. 1 ->M ■> j»\ lilajjiuui jjlS ^ji3^><i>llj ^ 3 lajijj ^jpjaJl 

: jjia -o 

^jjp 31 «JJJ Wlljj ^Jij->1' (j^ijc-Vl JJ^ \:^ 

jjl:iaåj ( oJ jaJl ^liujl ) j^-aa. IjSål jjj i_jU^1 q' t,J^J 

. (j>>_''\lj (jiiinll OUl j ‘Ajg >H 

: jjW 

. CpjxIIj 

^Liilfc tillLa Ac.Vxoj (J^\jtll Ac^ij A > >11 ) (^jiaJ—J 

, _jL«ll (_>j»>ijc- A*.åÅiå«j (jjjjå^Li AjU^Y^ 

: fU^ jjL —f 

^-'\l 2*.1a>\l IPii t AjjJa^yall diljl jK»>>Vl l 5^ c.liii^l Aa-a 1.1J—P 

t S 4^jljP J) ijJ^\ a^jC-J (J^l JftVl Jl J j ^ 1^ 










(^ ^1 ^^jmå (_l!^Aa>J I^ ^-ioIÅJlI .l ajLia tJl 

t3_^J 6 jl JJ ^ jisjJ jVl ^jL-aVl ^1JC-V) Olij Ajiuui ( (>« jll (j —a 

• jLuojlj ■aaiJI Ajjjji« 4 L_j.!L SjSål tJ.ÆU»JI 1 ^_^l 

• <^j ^ JJ^ '■ . ' ‘ "'^ ; '> ■ «<’' Aa^j^j jtJC. (Ja.1^ ^ 0<aåJI L^ 
• U^ t>* *«-^ L^Lk jJjlaJl a.'lj,1»*i (_>b)^lj JjaL .' J^ ^,4^ “ 
-)l;iJl jjå ø-akJi l) ijjåi'lnij / ~ 

• cJJ A 4j» > >1 ^_)i3)^>c.lj jjalL .' ~ 

Aia*jj3 Ajsub-blj (_p3l^)C.| lalj jjjiauij / — 

j 4 -laj V (^1 Sub clinical 

diia ^ ^)j-iaJI t i l ^ "il l La£ A-ijJal j Ajjj_^ i >1. ^^11 jaaJl ^If- 

tljl jL^V) clilAUaiuuJl i—iuiSJ ^ j_)J) fr)jaJ (j^MJ Ail (ja (ivC.jllj JJjJ-JI 

• AaliWSiall 

>■ ;■ ' > *'‘ i~t.i ( -»a a iI j frbjjVl jjj Contagious øakJl (j_^ jssj 

: (_jJj IajLuluI 

: Non-contagious Disease A^Lui ^ fljjl ) ^Laå) -| 

(ja (JSl.n V Aaala^)ail dll lUriall (JaxjT) 4 Aj^^ A_uia^^ 

. Cl. Botolinum a^^I CjLu^Ij Cl. Tetani Jj^l CiUaw£ jå.V tj jj 
: Contagious Disease A^Lu< ^ f IjJ) ) 

( (JjJl£ LSJ^ ^ Jé “ ' .’ iJSaJJ (^1 (__)å3l^Vl l^ljj Uia (Ja_uij 

Ajl ij\ Endernic (jlajiiaa (_ 5 A*a p.U) jjjSj i 1>Ij _uij^l t i.-ii j’ii-i ^l i 

Epidemic <i-1-jj jI ‘ (»jI-^ L« Aal-»u «.1 jj3Vi (ja _y<a^-o ^ _ j■ ^j 

UJ% ‘ 1-« «iIjjjVI (ja éja^ A£.ja;^ aSLsJI eift (^ i_aa_j_<aJj 







. UuiiSjjll ^\_y^ 1 ^ ‘ “"'^JJ^' ~ 

. <"<' « 1 ^ 11,,i^\l ~ 

. i"'KU«UM ' I <>...^11 ø.aåjl ~ 

Sxogenous infection jU. lii« t> CjIiwII ai* uj—^ -^j 
Endogenous djjLd! »1^1 jl ^ f*-^ iJiju 

^jJl es^] sUSll ijA (Jiui (^1 ^jljSll (jjU*.Q«Jl£ infection 

. j •4j_y_)jji (jia! jfcl j Ajj^^ A i„iu<Ka 

2 A..i\ i AjLfc^Vi^ ^ ^l^j\j tj_5^ 

■ a‘ \ (3^^ JA ' *' ’'''*- 1^ (3*d^ dlLjjuiaO LllLpteil C3*^JA \_J_jj\j 

2 ■V iV< tiallå^ ^ A -yjadl Aj.d^l dlljljjWI A •Njtoll Clllj^jSjsdl j 

(j^ j.>ir, ' j« > UJ^ "^J ‘ LV“ S-iatJ AjLuoV 

(J^\£ ^ j^jjiaxa j! 4 ^Uånii 4 AjlSli 4 A^l 4 4 Lill jjUlS '■^>a^il aLjoC-l 

• (lll^lLdlj A/m.-ij^H j a]^j^I£ ^-.ui->11 

: (5 j^l AjjJaCr ^ ^ j (jia (j^Uil ^Jåj^ 

li.lj 2 IU1 -L ^1 1 Ajjjifrl j (_5 J^\ A-j. 1 all A'^d'^ll l3^1_J*^1 l 3JA^ (j^ —®-? 

; Adllll Lllajlajj]! 










&_J^I ^ 6 dll^-^Lcil 

0,*^! (J-ol jC. j A^LxftSl ^J*al_j ^tL_jj 1_j^/LiJl 

^Jljiia]l (Jlil^jS^I (_JLo ^-<iii7>11 Jj )jjm ^^juHXjj jSl^JJ —å.Vl ^ —ij3^>,ii^l 

t -'1 1 ^1 >..\ 1 1 - ■ ■1'^^' (JjI^jvu aA^IjilLJI Ajclldll ^jlaiij CjU.ii«JI_5 

iJjl jja ^j LpLåil (Jå.b ^ISjj ^J g > al^Vl ‘ * ^jiåJ) (Jjå 

A-Awill <.r.AAfcrf^lt J 

. ^ ^Uåc. i ^ ^ ~ ■ aUisc-Vl 


« « 




: 

i-' N ^^ic, AjLjjJall ^ L>* Ji —4jij__aJ 

QA l^jlijj IgÆ -^ .tåaJ «.lic.J 3JUa L>a l4-»3^ Ui (j-ajMj Aju^l^lj 3j_j|jJaJl 
LaS saprophytic l^jlijS-oI ciL^ Lw a a ll aji* liLSaj 

(JA Lj-ajL L 4J U-oJJj t>a oalåj IjjjSJ Uj^ IjjJ i_X_ssJj 

. djjjl j ^>ai 

*Ij_^V| LiaJJ^ VJ (ji^l ^1 (j^ (“ajlS ^jh'in l j V LaS 

: -...a-' i^^åU-. < '...>..j Parasitic B AiåkuJl ^1 Hosts 

; Symbiotic B 4uijUia ^ 

- Vå-' tllljjl«-aSfl i^-i-oj 1 »Ji/nall ^j-a JnsHuijj J>3i 

^U-aVl J^j K B åJ-»^?9 ^>a^ l-ij— 

. ^JLsfcJ ijA AflUa ^^)*a *■ . 

: Commensal B 'LiC-Uaa ^ 

Ajjjj A ji-iKJ I Ajiiic-Vlj A^jjiiVl (^ic- _>?• 

^4jC.lia51 ^laJt •iic. AaJojaa j:^ —* <j^ 

^1 4Jjaaj ^li-aja3) IfjV OppOftunistic B ^jljliVI jaJtj 

(JæjaUj (^pajaull .li«fl ^^llaSl ^laJl i_i*jJ3 :uc. J?- 

. ^jiijAa ^1^jJjiS) CjU»^) J tlj'JJ^* (>* ^ 






: Psthogenie B ja4 ^ —T 

/ * ^ q$j g ^ ^ ^ ^\-A AjlIxjia f ^ ^ -aII ^ ^ i \fl > ^ ^ t—jljl ( jf M VI i fcMj ^ 

JåU-.' l A .jl '-^ 1 J] AjjL^jll 4_åjl j j5l ( CjUiSall i tl)l^jii»3l£ Jiiadl) ^jL^l 

. CjLaaJl — S_<'|\ I tilljjS^I — Olj^LLill — CjbuauSjjll — tllljJ^LallS 

: (jji^lj tlv1a.Jj 

. ^ Ac. _^1 ^ 4^ jSlSjllj ‘ *1 ‘ ^ A-ytii'hi ^»^l^>^l t3^jiiå.l 

. tliULLill 

^ tljljlÅl^l ^1^1 _J 4-lS J t A ^ i ii'S/ ^1 T 

: Virulence 

‘ '«j.>»-'ll 1^ Jill jLidiV!j Jil^lj Jj»l' i_^ (^ 

'..,->■1 1 JjLiijj '/;■■■-'I' JxiljJI t>aljik. OH 1 ^—‘ L>^J —iijl.i-^jj 

f * 

t ÅilikJI (JjI J^l JaUji OH S-li Is-^lJ LCIii.1 .iH ^ ‘ 

(JlLa Ajoiii I—JtiLia.Vl lifc 

t_lul^ ^Q>* J A l->. ..^'*> ->J[ d.^Aftji I . ftg 1 , 0 AC-^^ ^ i ".il l ^ ' **iljl 

<_^ 3 l jij (>“' Afi-jill kl-JJJ 11-^ t (jiJ—all Ajj— uiall SjJ—«ll 

. . <i'.>...tt 

: ^jåJI J^lj& 
: ^JiAjliJI jlia 0^1^ ~i 
-•/¥// 

iåiJxall IJiliJI jl-isJ j.>ij'-^ 

i ** >‘> ^ '\l. n\ l j L**\ 1 ... ^11 JJ AjjJl^^sll t—ll j >> -i* 1 1^ 4 j iil l L'll ^ . al l 1 

. 3jjL^jll tJij|j_)llj 








L« AoLjC. <lai2k»a!l 

AjjptiaaJlj CLlljj£^lj <nJl ditjji^! ^ LaS Ac .jill ajL_J_) 

iya Aja-ojjj Aiaisb-aj (JjoJl t-itj. -^r- Jal^ l_a£ ^ 

. A-ajaiJI 4-lLiC- j i.-|| i l i^\ l 

: 4^JAJ^I ÅjHJ i jjjA — f 

l1i1 JJjIj ]!j <JijUAiji]) ^LsjjVI I^_ya 4^4j__liJI ^ 

^ PH djl Jtjij J ajl jaJlj éjjjJlS ) j^l (J^l jjiJl J 5 å\-|4 ^Ua^l 
AjlåJl jl-ia> 4-a«l.'II 4jLaC. (ja ■. ..j J i|j i i 1 /^^ 

jlia^ ja Wj V ^ ^J^al l djl—jjitll —i M j ^ JJ^I ^4 

Ajlaft j;JJ«4 j^^l ^ÅAj dlljJjajjtSl A j)4j j^l J 4^ jC.Uall (JjLliAjujjjll 

t ^l l j i air . jill ( VI ) AjJaliaall j . 4 C. jil]l (J jtS j a J j "'j 4 a. \ i \l 

. I ^lr -jå 4 aal lll 4jlaC. ji^JJ 4jaj-'H i “ j jall ■ ..\l 

: bliLaJijyi j\ jil) “tJ 

1 4jliJa*]l (-JiLJV! jji^VjSJI ajla A^jJ / jLL-^y^jSJ} ~ 

, 4jjJa»JI IxiLåJI ^JJJ^I jLaiil ^LuU Laa 

LaLåall A-a—iaiVl L_j!)Li JaJj—j tiL_ijjjJU^I (jia_a:^ / j LCU* ^‘/ ^ ” 

^aajVl jLuluI .^LjuUj J^a'v\\ 1^ t-^l ^gj jl.^_JjJj]L^IIJ 

ij|j5lj dlljASaJlj djljJ_jSi*JI (_Jia ^ibulj^l j—« '' '■ jj »Jj 4al__uall 

jLukallj Clostridium histolyticum gaaiil AlkJl diULLdlj ^jlajjll 

. Clostridium perfringens 4ai>L=dl 
I^J jjå^l Alja Jj^ (^1 ClLlAjlUll (jåiau LaJ jiS .' COOgUlOSe 9 

‘ ‘°J■ ^^-^tu-^ll A^^IÅaII ^Luijll ja A^jpj^l AjIåJLj j_ 

. dllALaollj 






jiiaJl j AsjUI j_yaa^ •” KitlOSe ji^å 

Ål\^ Staphylokinase-Streptokinase Å-l\^ 

^..,'\ > ^ jUSojl ^ ( ASK ) Antistreptokinase . 

CjLs&LA-ia^ 6.^(—iLaL&j-«^ l3 ^* ^ 

: ^jjjj 

t ^ w >1 ' L&a Axa ^—il ^^)^1 ' 4—jliJ—*-siJ 

^ -A I *'i La li&j 4 ’aji^rtll Lil^L^ jLIluIj aJ— iJaaJl L—l^LaJl 

Clostridium perfringens a^LJI 4JL1 nk allj . 4 :j^^LJlj ciil^jljail 

i-iN ii j-'l ...H Lfc j^ j aaSjj jl^:P ®,>?^1 L>^—^ ^ 

J. J-'.„J^ 11 jijsj ji LaS Ajj^l djUlijj Ajj^Vl (_>bj-aiJl lÆ^ j 

JlS i Å^\j^y\ SjJliill t> o^jS. J^VlJ (> 

. l^Jt j 3 L>“ -^j:; f"-^' 4^ JJ^ 4^'^' lT^VI 

: AbdLk^t J^l jxJ) 

. ijJ^ A^jljjj^l aJLsJIj j-aad!j (3j*^'j ijxlj*JI si* 

<-i l <■ -.1 5.„I.jljj^li 4 jjII 4_jL>lSi.lj ^jjj^l 4, „al''i^ : ^^1 

A-ajlia J^\ 4_ijjLk])j ^Jjudxil ^Lii^ JJ— C.J (jjC-l Lal) 

^4-- j 4 i^jjVl 4jij>JI (> Anthrax ^1 ^j—.4^ 

SAjii 4 -al-'A-' j 4 (jlJrJ^l '^J u'-“^V' 

IIa AjS 4jjjAaJl (_>^_>dl Cy^ ^-- ' W -i-iaVl 

Lj^iLaJ) (_>åsjJ ^jlia jjS) J lWI A^Lura J_^V) (JjaJ) ^ 

AjJ^jall ^ 4'^ 1 1' ^Laa^ bl.l*i4i.l JiSi (J^Vl (ij*Jlj Cjj—U—“ 

. ■ 'L t^SL&MiVlj 

. jAjdl^^giaaiijla L>a JjSl lij J^Vlj iLai jix-aVl •' 






SjjaJl - s-j—ui 

j^l i-ialoi) ( ^1 jJ - CjULLjK - ijjjj ) JJ^ ic-UJl 

. ^ flAaJl CjLllux^ ^Li-nT^ 


: ^ 

J^tj (Jjj II jl^-?J) CjVI^V Aja^I l1iLij.£jC. j) 

^jjbJb Uj^b (jV ^jLuuJI ^ LluSi. Ui 

( jU-'-' '‘•'J-v AjSjjL..i^'I -^I (^} ^ aUa]l (_jJj ^1 (JJjia (jc- 

j±i<o j£\ -^JJ bLJiSj 

. tliiJ (jiaJl (j-» 

a 

: LiA^ ^^ 

J 4 ^CjUI c^i s u ^^y fiA'j^' d jb^b 
A^pi\ Cblui3*l»ll ^:i=H ^y£. 1J^ AÆjsll 

: (3^ CuaaII jjLua'^l j\^^\ 

Dose Minimal mortal ( D.M.M ) : 

jl jLa ( DL 50 ) Dose total 50 ^ja=>^l tiiUI tUL_S] 

. A * lIu^ 

^ o^j^l jiu-aVl ( D-I50 ) Dose infection50 

\] jla-» yj^ i3^ Cy lJs' j^j ebUl J^l >-1^ 

. ^J (jy^ (t to ,-Xo .) ijjj jj^ lJjSj J 

: Jiyi ^\ (^\^\ 

. UL-aiij s^b j JJabll ^ta ^_jåll JÅi*J 


> . © 






. djlc-j aIjjIs iJlll_jlå] ^ 

. JiÆ&llj J 4^ 4 ^jj lIuLui ^_gJc. ^jj 

• ^LuoJIj 4^ jj!!\ L ^jLabll CjU!^ 

: A^jjj^ (_iUrf^) ~ 

Ai_b ^j3 ic-U^ J j I ^<J ij C!jLi.lalll jjjJa^ '^ ■'■i.-i,,,-' 

. 4^1^l jlj^b C 'li 1 .« ^ t-'l 'i'i..i ' — ^ 

. U_j^ 4AjLi ^jL:k.j oj^ t-"!'' 'u i.-< l I — Y 

. U_^AiJ y_liLJl jJ! ^ Sj)_):i. i"< 1 'r>..i l —Y' 

• 4^jaII iji) oJ j. \'\A iJj)^)ji] 4^ ^'4 ■ ..-> — £ 

-iSåj ^Lalv j^ clibl j^ ^ jjSlJl tliLisJ) J\ j 'å-A —o 

. l^jl Jjja 

; ^ Jåå^ 

t éiJ^ JilåixVI k^ ^i_lbl J^l ^jU-' .„-, 

^lic. JaLuji (_jic. 4£.jj lilJj ^ . 1^1^ 44ujLiJI jj_t ■ oj j U.\ l 

tUuUjJlVI tJjbjl j\ 4jj-c»,<l]l ji oJ jjxi k^jj 

l^j3 Jiii. 4 æj^) j^l bii 4 t j 4jtbSU Vi^jia ojAfj 

^ jj Lyophilisation :yå^^l k^ ^ ^j^ US (j* V. -) 4 _?.j:ilb 

4 A >iåS i u ajl^)a. 4X0jij^^l ^ jl j <Jl (jiaj aj 

I 

ij4a. j jxii ^jj Cjbbx JSoi ^ b- 4' I 

. jJLojtJxuVI 




Bacterial toxies 

LS t ^Ijll A^jJJ^I (JjljLåplI 

(jS^l ^_^l 4.a_tajl jj J ■i>■o'‘Ull<^\l AJajui jI 

cjUlibj ^ jjll ia-ij jjåj Exotoxins diUliji l^lnj-oj 

Cjya .hu jli^ ^ —ui^ aJsu— i_^Sj—j Eiidotoxins 

: Exotoxins tljUlijiii) 

S-v i'bl l eliLjj j’åi»\ lj (A) tJliU V'iii ll£ ^l^)iJI A^Lskji ^ _9j 

jjJojLJ Ia j^>åj LaS Aja^jll j J A-oiaLaJi A^liåJl Cjl — 


CliLjlijill j . Cj^iUujillj j CliljUtuj^lS —ijl Ajj]— ao 

o! iJjij-Ji ^1 Qj t 1 g i A u n i —S-«! Aj—^^L åJl 

IjlA ijlj AaiuLiAall 'V"'.'.'^' JjJiC- (j^ t_j£jjj l^! _^-*^1 (JJ _ L)~ }f ^J 

jJjj ijc. (J jj^jM Ajaui]) ijc- J —i '■r '—^ 


1 j"!!- J-^J Aa-oxu j »JjAoi Ajlr.U Clilj A^_jlåJl CliUlijiJIj J_».Jl 

JJ^I (jlijjl <> ( /ig ^ ) C> <-)3> (jjj y ^ . .- y W * . ijh AjAadl 


^ 'h^nW ^ uaii’åa dJA ^^ ■ o'*^1 ^ A.iLa« Ac- 


(jS_aj V Aj^jLåJI diUlijill I g .'.' aa j A _l 

f-'l •'V. ji, 1 1 ^ bi ^ ' I j\ A^ Ajl All dl hu Vj I ^..jlc- tJ_yjoTNll 

AalaLaJl diLnia-all ^ jj’iAH .iic- biliSj di>lib^jjjllj dL>låj—liSlj 


( AjAJjud^^i^ 









, ^CpjJa[l^åLa]l Jjjjj ^1 (JJ^ l^.j^ ^ (»lll^jsjiS^ V ^ 4liU%i4 

^UJI l^jJlaij jj-«JJj ( Toxoid ) cjl^p jl (jL™J^ J^„a_uuj 

Lj|AuAluLa]l Q«a jTurt-rt ^jS^ ^1 4£.li^ 4j_^&ia%]| L^X^—nnS ^j 

C^’^'*^ Cs^j 4Jlu) ^^aU 4£-Li-* (^J^ ^iau ^-ui^l “U-EaaLfag^l 

Antitoxin 3^J^W cr*^ A^lla J jx^aa juir^Vv ^ji-U 1-aS t CaI ji—U 1 

CjUI j^l^l (Jjfcrfn.<vll j i ^»ii^\l S^p^l 

^ ^ dtlj (Jlj|AiJalui«aJ I AjL^VI (3_)i» 4> ^Luijj i {J j* A £ ^L.,.01^1 ^ 

aI^jLIeumSI cllVl^) A^^l.^t^VU A^uaII \jL^^ cs^ 

(Jj_^*Jl ^ ‘ ,Jé^ J^ 4 \\m A UAi*) ■ ^ > 

. ^J ti * iil AjijJ ^yélxJi^J 

. ^ Aill^ diULi^l 

_jijJ| jloaJl <-jj^ 4-<JaLaJI cIj Ui La]! «Jjsj ; Toxina jLiu*-«^) |»j i lii ) 

. ljj!)\^l 1._.|,1,>,UJJ »lj.a;^l ^1 ClUj^l 

ujA.,.uj Cl. Tetanus j^' aALJ! oj^ Tetanus J j^' u'-Ap 
5Jl^l uJ‘A«^' <Aj (j-A Neurotoxin ^.i>. > -» r - jlLi jAj a^^Vi j>-i —j 

. ClcyLjaxil t, "mj \aa \i 

: Clostridium Botulinum A^Slsufl ^UuJ 

tlil£jLiil) ^ ijJjS J^Vl j!jåj (*j^ Neurotoxin - ^.i >. n i r - ^»^.1 ^j 

^2>.(j LeiA A.iiijji^1 A-lilaAil ^ ^_g-lj A^U—Ew^aJl 

. Ajfl.ii Cjljlij.2ll 

: Corynbacterium Diphtheriae AjåUåJI ^j3j]\ 

La.« CilipjjJI ^' ikx-)! j B 2-i«j 

. ^ 1 Eli nll ^ CyiJi jjE'å''' <—iSjJ 







. Staphylcoccus cjbjjiiJl jLaji 

4_l^yo^)Sll ^ t . \' > u J (A) ‘Å.2kjLa]l CjUjiiJl 

2 ,U U\i Jl« oJsJi«!« iJjljUjji u' (j—^J 

. Cl. Perfringens 

• Elndotoxins AA&lnill ujL)LåJ«å]l 

t ) ^1>11 u-^ cjl—ilijiil jjh-^ 

2jUl l jlAa. U j=>. ‘ ‘ 

^J i CuUj^l J ^U-ojSll tJJ^W i^llLilijill ai* i_yaySU\ CA^J 
cjUliiill oiA ^ (J cA^ J A^JJJJ ^:ij 

CjUlLj t WlibJt ji LpUJl Cjj.^ Vj ^ J>1' (> 

JJ. •-^-' J jJUlJjalb 1^\;1-|»2 (j^ Vj i lIiVj— a^lj ejj-^ 

^j) jjjj i V?-j^' f^'I a, jibj 

éjAli 4ji V] 1/^ * '-V^ ' å“ Jjal Aa-iSll jliu 

CjU^uouSl ^ 'OJ^ aIjJ duiLj cji^-C AlAxiaVl aJjJ Ic- 

. AoAj-iaj sjl^^aJl ^jA ^liij j\ t^AJjj 

^jj (jc. JJ>^ u'4)^' c> J^' «■ j— ajjL>a—11 '■■'•’J 

Jj>u. ^a 11 a>llJ A^l aJj3 (> (Jj>^ (^JJ^l ^>^'j 

^ a>JI lAi (> ^ -Sf^l 

, -.„-vH ij\j=>. ^JA ^IjAjl aj^l djlxllJl JA^ AAC. Cij^ (_^j 

U;..>,\ 1 2-“ ‘ “j'J=^' dA t/^1 “"I- 

jl jsl L>^ 5^1-^1 aCAaC.5iU ^JJA f-J—^J 

. AiaUsA CjVWn'j ^ tlljJij AoAi^l Umi ^jAA^AljJi 

djjAs. t ^Ijill ^Ua jUi'jaJU ^a 11 ol^U uAj'-*-=»^' t> ^ 1^-5 

CjIaU^I -' (_jamiJ lAjUj^ ^ lJuuJoj AaaJoA ^jjlj ajj^ ^liijjl 

(> »(*_^J^1 (> ® 






^ (_^ sj^^ CjU^ j^pjj 

■ J AjLkl^l CjULiiill Qu Oi^ 


4 _^tl!l cjUlijl!! 

^ j'vjl tt 


jaljill AaAu 

A \)\liij ^ 'J 

3 

A-UJjj^j ^^^S-i-ij -il 3-0 

A <'iCl 

A.),'ull 

33^^ ^ V3 iaj-u^ll ^jolIu V 

•A ^l-s.Il Ch 3.0 JjeJ Vj 

Jajjjj]l 3 ^>iJiiii 

jLimVl 

is^i^j^Lj ÅlLilj 


Sjl_pJt 

lAjiiljj JJjliSI AÅixjJa 

"l/^ . .-^/^ > 

'/'. 

‘^-Lojjlll 



3 b]i 

CjUUjj (Jj£jalJ V 

(jJL«jji)lj AiJa*-a CjUlLj 

dil^UBl 

CliLiilajl jijlii Jia^ V 

LllUjJj^li 

l"ll /"kil Jjjtil (Jl^Jli 

CjLaJijVI 

jUja jdjJa2kJ 






; Ajaxo^I (j!a\jJ^\ 

*, {_)iai^)AVl ^ ^ 

; 4^jå ^LaÅl - 

oAJ-IC. Sj' 1 ^-'11 AjikjLo j»-illj A'^i.iilVl ^ AjJajA-a]| ^»^1 J>uVuj 

. Pyogenic 4-a>jLJI ^1 j^U ^U^Vt cjjisij LaS ^jjJojJI 










2-<a ^)jS1xij (j^'^ 4jJa^)A^l ^_5Al_—1 

. ^UiJI j] -ijlljJjJlJ ^jj_kiJ) 

,' 4-I.AiM ilPjsi ^LaÅ) ~ 

tllLniiaHS ^ l^j^ijoi jjiSj ^ j v >u t]l iJ^lS ^ j—lilu 

. ^ \Q-* \ \ 4 mV^^W ^ 4 ^ "V \\ f " '1 \ 'l-\ J ^ t t i l\\ 

^Ull CjUI ^ f:)^'(J C 

^- ttl-.l l I' '~n < l\ l 4_*j3^)-o-<i]l ^ ^-iJoi^y^jall ja^l ^>^1 l-i-iC- 

<-,w,„ ^ AVV ^aUi Ajl^ja C 

^ ._,'..,^\ l lUUJI j:>jj W-^Kochs Postulates ^j—S ujL;—.Jajij 

: Jaj_^)jjill ' j di^jj IJJ 4 )■> ^A-ll ÅijjVl 

^..4'i ^"'11 dUl jJaJl (^44^ L>“ 4_— id4 j— i >»» ' .a l l (J^) — C. t-J —>4 ^ 

, 4jahj uiiiil a 4 j ^)C. V1 


f “ '1 <1 ^ \ ' CÅ^ 4 4^ d*l<JI i_;4ij Jj>—C.J ^jj ^ 

4 i ^ l\ .Ti ^ aH 4 A-Vj^-LUil i 

4aaj^>J;Sllj 4.idj^l ^^Ijc-Vl (j^ij ^jja-41 dLidxlall 1 .1uu"i jl L_i—aJ “t" 

, 4 l" A M \ ig i'ii^ Aic- 


2 ,. U j^'l dUdwlall dLiiS clA^ dL^jåll ej—4 ^^5 —SI ^1 djj 

dUdiadS) ej^ ^liS j. jdVi -j£^_4ji USj dL-oJl dljljii.Vlj 


, AjJa^ya-All 


: Toxoid ( jUjiil 

Ajj^ dij (ji % • ,t“ (jJl^Jia*^ J—* 

^^ 44^Id t lu.t' j ^ dLdaadSl c3*^ * ^ '^ **i '>S I e^Ld-ell ^Ua^VI 4^^ 


^ ^ ^ 









^lij^ ,_3^&aIlkiiJ j ^_1 j ^^s.A..a:^vl] 

. JULVl 

: Antitoxin 

^.AXqIu J j- i--£i^l i ^UjiSl JllAjJaLj A j Ht 

jIjic-Ij ^lijjilj IjIju-csI _iJjj h^Ait j^\ ^ jILjVI i I lIjUI jJ—JbJl 

':> j^Xi. Ajo^^ A_u 1 Åc-Li-Q I^a] k 1 -^■-■'^ 'Å \^^>i9 W l^w \ L•'^ ^^ \ <,A IjIa 

. ^ \] i ' * i _^1 J jl^)£]i Åi]^ ^ Jj ÅjiJ_j! ^^ x'\ xji^ 




Normal Flora 

^ Sj^Lkjj ©l^'jil -iic. ^ ^»J'Ia ll |-|JI'l i u >—^ 

fj^ jiL« As^y^ Jic. {Ay^ 1 Jjlå t (3^J ‘ o'^V' 1 

^ Vt L .1 a2AjL±A lyy-i Aj^i lifl li Ll-J-aJij ^ 

liiliJlj dlbililall J^»^' 1^ (JajaJ 'Jj i_$J^ AjjJa y i ,lu«"' (jl (jjA .il^l 

. 5JLa. (_^j J;!^ lS lAAj^jå (jAaJl ^—Ic. (J — J 4 — 

^ AC- J ^'n A AC- J ) A'^A ! * VA '— ^ * J ^ \i ^ 

^ ’iA ^ aIoC-V' c-‘ 1 .u . i'k LaS 

ii]l£|i^')/U ^.IjliJIj <.La11 ^ai ‘ ^ A>>lg . l l 

^ J^l 1> JJJ-J' «-^' ) ji' t> JjVi LijUiUJI J)U. 1-1.; ^ a1 1 L_aj_j11 
i ^..L>H cji^b (> jÆjlWj ( cS-^ 1> ‘■'jj'j ‘ ^^jL-AAliill 

eJjill£ j^^^jiiiiall '''';.''l' (JA aJIå-j A . a.iV - Aj— I^IaII e.1 >JaC.Vl (j)—3 

J UUl lj j CjUiAsjili (JA (^^iåAill * j^'j 

. ^IjaIIj AjHJIj 

: IjijUaj (Ji.|j LaIa 1 JJ-^ ._g. « > ' ■ '',).'>1 ' ‘ . '* 1.! J 

K. (JIaIj^ yA\ JC.IjA: AJjJLaII A^jljsll CliLuAa»ili . AJ—liiifr A . . tU .- A.^ .j 

. ' ^ . ^•''a I 4_i\^ ci^AlUJ ^ic-Sfl (Jl^ .iC-LAJj B (jiAti^ (JA 1^^ J 

ialAil j KJ . V-A a\ ' CliUjiiill Jaa ».i^jAll ^\ t Ai^låA 

1 -. /a k\ 1 i " il \ lan \ 1 y^ ijjAJ AjJsjaaII j^ ^JJ—^1 (JjljJljil—»J1 j LlJJ— ku^I 
. AjJ3jaa]1 A-uaaII dibpjaixllj cjUjjjA^lj 

éll^-LiU Aa^j AæU.a11 yiaJl J:}^J CjbL-cJl ^ bVuJ Aj —c-j 

l^Lauj f:“'J^ J! -^->^'-5 SA-^'j 

. A.j'-vH ^lAåoAiV Jau£j ^^UaI- 'J^H jjjJlj (>->^' 









jall l^V ‘ Opportunistic jaJU ^g-A—uoj 

ijl 4jja^i oUSll oiA (JlSijl -IJC. lilliSj (J_jsJijj 

1 jl ujLiJill ul^l i._ vjm'i ^ ^jl^l cjU-ÅlII ^ L«£ j5—^ 

1 ^''■■i'' ^ jSll (j]i dLn-oVi i-_iL£jl Juc. lilliSj 

^ *j^ j ‘ (j5JJ-^5 dixlj li) jW^5 Ljl^l jl AjJjJ) 

. S ■ .i' i ^ « ' iU\ l I - '\l (j:^ <Jj (JLa^l liA 


. ^LuuVI fli^aC'l ^ J&ljlalt ^yLulai) i'jjxUl (ja ^ jLu : 




dj) j ^£-0 — 4>piac- j~ ^~ JJ—^ 

djLdj^l 4-^1 _jj _5 dj) — Ax. djLa.^ — M_jjj1ij 

a >i > <11 ^.\,^ <^ill ' <11 djU ha)! ^La^~ djLjAj_^) eLuoilj 


djUdj ^ < ^Qr- djl^_^^ “■ Aaij — jiic- dj)^^^^ 

‘ ** ^'^. ..-ft — djljJj^l oLid) J 

L Q'iVI 

— a < >Qr- dj)^A — a <•< < — 4 j j^vu — AjJj)^\i, c- djl^j—^ 

j dj)_^ jI^QaH — djLoJ^) oLid) — A^jla — D^UaJ) — a^ — a\\ 

— a iM <«K.V djLiii^c- 4 4 .j1mi ^ 4 .^.11 t djljA,iAj—uia 

^1 ' <11 t ** '1' >m A — A'^ — a i'< <1 djLix^c- 

a i\,,'H A_o^^) j ^ailll 

- ji»lill y 

^)_^) 4_ulwj < 'M ^1^ !">• djLiJ-aiC — djl^^^l — 4_Ja^l djUj) 

1 ^ rtAil j 4'' il nV-i a11 — 1^ \ 1 4. fl.}) « 4 — 'yLlfcjuai^ — gail i»i i f> a 

'-ijzJi Clostridium Perfringenus 5 — a^UJI aj 

(** il t. ^*11 — a il \4 a11 l** iLu-£a*Jl — A_i ojoil) aJ—j) 0-1) — 6 \ ci!a„ ,a4a1) 

djljJiiiJl _5 djLijiaJ) — jJ '^J djLdaaxall ^Lao — Aj .lill) 

4_ijl i*v^)ll a_L!11 


4•* il 1 > ^r. — A_ij) dj)^^^-a — Ax. Aj^iC- dj)^_5_— 

isl i.*ril — a 1*1 il 4** il 1 > oijjai) — AjJiA 4^Lp) J)ii<^C. — ^)^ »1) A >dl.. .**) 

. ^ 1 lll 4 •'il t>>llA 4.'* il A tl^'ll - djl_jJj_^) 


1 - il 1. — idjLidjj aloki) — ^ djla-ii:^ — djl^jA^l 

. AaaLii 

OjI^'VI 







Immunology 


J— JJ —*' 

















'f t^ffSésl f i^^SSHSiB ii’'i'BiM?'W>i?r Kasø r 

; l^ii^iiil AftLi«^) 

^\jJ^\ t> AjaJI i jAUij 4C.U^I Ic. JJ— 

JjjL^ V J JJ^\ c3j^' ^ .^jL_ Jl 

]j^\ uij -lAjJ^J ^j^'j UJC-U=J' C>j— 

li* .^lii ^>JW ^ ^ 'j^-5 

. Immunity Åtl-iall ‘^ .;'> ■< '^ ' 

-...^» i>5j V?--^i> Wj'^ ^liJi ^j—*j 

jii ^1 2^j^i J-ij ;> dUij 

CjUaJi '■-■»>' 1 ^W^W A.J__:i.Ul) 1-«' 

,Ajc- J_)-o IaC ljUlijillij 

. . . „•,\ l ^ >^' ^'j-iJ ^UaII ^ (»J—«J 

oljjl liiii AjljLi-0 ^ Wj W4 j .,5—^' AJj£j 

. ‘L^Ij Cy^ A- u l ^ l J 

: Ji^ '^'^j ij^ ^y'’ -y* j ->' 

^ ^1 ^ ^,;».)^' J ‘ ‘ 

vi '^\k:i\ i ‘‘ ss^ ‘mW^'j 

U i :^lij ^J s?^ s?^' 

J. ^1 ^ J^3 ^ 

Cjl^l j^j SJuSi a£^ a?.jj Aji t 6j'^' ■^'>^'j f^iA'j^' 









T ^Ij 3I LpL^I ; ^1 jJ| tliUljoaJl ^ LAS ^iial] 4je ,jiB 

i-iLS^I J^LSjj ‘ ^»Lu;^Vl ^JiC. cjjajil ^ ^ _lA ^ 'W j B 2^. • ' .ti J 

(JjSAj (jc. ^jjjiuJl CjIjIVI Iji£aj . A^jill A^li<Jl fi'i j,\ 

. 1 ijI (JjL^ J^J ^ *—ilJ) j 44jc .jj 4^L& CjUI JI 4£.li<J) 

L^ljA Alsj aj^xJl 4^Li<JI CjLuIj^ j»1-AaVI (—lA^I 

iJliljl Vi tiiVI ij^ ij^Aj 4|_5jaaAl A^jli<Jl (j^j Ajc-LLoJI ^LaJluVI (j^ <£5LaJI 

i—UiA o jLk^ OljLiJjajl i j 4 ^LaaJl aJ j '■'■.i'vU ^ IjO/' 4 ' 1--1 I^\l 

ÅAs^lnji'j] ^1a!I ^LlJ) —oi I-OJ LUJ jl ...■y-il l iaj 3 diVl a. 

. A^i dji ddoLuj^al] 

.‘ ^L. m!) JaLaJif 

: ^IxaJl ^»juiij 

. Natural Immunity ^Ll« - 
• Acquired Immunity a^uAS^ a^Ia - 

: *> ^L—LaJ) — 

AjjIj A3>,/-i Aj«j'Uil ^Littll 1^ A_JU 

• -laLaj! D.AC- Åc-Liall oåA 4d^l^l ^1 djljl ^ '-v l i 

: Species Immunity ^LL» -T 

J_ya A 'm» < iaLajl Ada CliLilja^l ^ ^ JSl ’iJjLAia Ajr.j \ ^ t ” »1 o ■ ^ lilLiA 

djjl£ La^ IajI 1 jt j_'1-i i-jLaiaJ V jl il I l ^ I “'I II „ 

jjC.l_Li]l AjLk-oj Y ,_jljaLjyi ^itiaS I ^ i i.ii/iil Ac. ji A_ 

jiLic-V) AjLiaaj V dilis_j ,^>yi U^.J^ t-jL-iaj V J ji l ^ 4^^>aJl 

■ ^Ha ~4J 

^jjll J>ada I. ai'-v'i liiliSj jlkl ^JJC. ^ Ax-liail A_^jJ 'ai'i A”i 

O^^Wj ‘ k>“ Jaall iojLLi Jsl ^ jjji\ A»j iiliaS 4 iliiLjl i 1.11^ -W l 






pU&Vi jij ^ jiUaVi jpsi c3j*^' 

.Aill^l ^jlia :i*3 4jjji j^l 

; 4jJjå ic-Ha 

,s^l jll :U^UJ1 i jåVl OH ^ ^ 

J^\ ^1>«VU J Jjj^. 

iaajjj J J] -^-5 ^ 

. Ia ^.iijllj i_y^^ ^-é-^ Aliii-a 

; 4^^”"«S 

^ ^u^i ji i> ^ ^ 

* ^ e 

^ S .„-..1 1 A^Vl Jitii J^' J:^^“ -V-^ J^' OJ^ 

.^jl^iill ^ '-4^^ *::? J-^' 

• ^I^WL4^a 3| t-Al\ ■“ 


^ t jlj^l j' U^V' 

;JUJ1 >u >iij .1^ ^ ‘^w^— 

Ol^j ^f^' ^ J^'j 

^ <u ^1 o^j=^ h ^ J-L_J' 

: JÅ ^>0 

. Active Immunity ~ 

. Passive Immunity ^-l*ij^ - 

: Ai&låJl ^U-aJi - 


uJjSi ^ JUij JJ^ W4 f 

J\ ^ILill 4 ^1 o^\jJi\ J oUlijill jl j' ^ 

jjjSil ^ ^ll-5' jW' ^ ^ :L_iji^l cjL^l 

.2u^ 2^j SJia ^ ^ J^J ‘ v/j^' ^ 










L^ J) (jial J^Vl (_>i3a^ ^L-aiU (J jJa]| <^SJ Ij^iJL^ g 

ojlfrj tljjjlå^) (jJa^yiij jl (JijåJl jUi j) AjU^V) (JLs 

AjLk^Vt (Jl^l Lo^ oIj'nII ^ a*uh i ^ 4^\i A&tLoli Ld 

, Ajk^rkllj j^_j.iaJI 

: QJiSjSi Jsu 4]&iå ^U« - 

i_)^^)SkJ Lo^ ( t'‘llTilini (ji^ -^XJ ^ 1111 -^\l ^ Lljii A&U_all _& 

|ju% .^liilll A a.^A’lmall LillAk^ltiuill ^jJa 4^^lAtJal A^ ^^Æ'Llal' 

% 

AuiÅj Alé9 a1 AjI ajl II i if^I l ^l^t^iall A^^^l j|,lhJaVl ^ 

L _ u ii-L céllj^ lIiI^^Iui 0^ bAC. QA ^^jljpii ^cjillll .laj Aliaui sjflj 

. ^-alikriiiiikvll ^1^1 A^jij 

lilL j l^rUui j Acllall oJÅi (JA ■Ajjji tlil'SiUllI ^jia. jlU^ ■A^J A-Jlj 
, A^^l jljjJaVl (jij^ 'tiiiTkll s^liS 

: ^ili>iI«.P — 

JJ^ -■■'^kll ^Y (_^l Af-llall l^b Alxiiall Ac-llall L^jxj 

{JL^«ol iji^ ^1 ^aa^l IaWI'ij jlilk^Vl dil^ jj (AiC-^^l jljuiaVl 

Ajjj^ AjLa ^j AcLla (*l.^'\'l l^ij Alxilall Ac-ilall bAA j • bj _Aj_llj j 

(^Aj t _/>^l V ^^Luil AxJ^I Ax/lj fiAal ^->111 •sil jAlM)j Aj lIiUIII 

^ j_j^l jl ^^jVl lIiVI^ Aas^^ÅC: j\ Ajujxh A^ls j aIjj^ \ ^,9 »,43_yj j».iåj uii 

iJj^'■ ■' (^C. jl jSl! (j^jAi AjLkraVl (Jl-SkJ jjbÆ^I ^Ua&j .ijc. (Jlail jA LaS 

. Jllall 












L ^jl JS ftJBJjil AjJaaJ ®j_ji^ cj^^' i^j O^ 

j_^J J.V! (>a jl-ijwiaVl ai* JLSul cjlikj Cj^ t l-T 

(JLuiajVI ^^“'J ‘ ’' tjjl^)^lj l^ljVl .ijc- (JLaJ! LaS A (^jia (jC. 

. (_5Jj jjIaUsVi iJlijjLj ^ 

1^ iJ-oLaJl j»Vl 1-^1 (J - 

^1 ^1 AJa-oåJl ^jial j^Vl -ij-ia cliLaliL jJ,aaJl ij^ aJ^V) AxiljJ) 
Ij-'l j J jLjc._ jj3) jlAkiVl tl*j^ j j»ljc.Vl j lIiUIjJ —aJl 


Aic. (JLaJl jJh LaS bl3t ijJjLjj -ijc- l^-iV_yl jS/1 tlilc-LJI ^ 


. aj^j ^jj&Uall ^jalill 

ijaaj AJa ^>>1 ja 3I tXjU ^J t!Al^ .* (jial jAI) c>^' éiJ^ 0—^ ~ 
(y» UJ^J O^J^J J—Jjjll O^J —“ ' ^JX^J i (j^\j —aVl 

tllLaVl (> 0 ^\>>Vl AJa AlAJaVS JlSij! |^j t 

^j^ljAll Axaj^Vt ^ÆliaSU L« !Åk_j (jC. aLi— jS/1 

. ^ ^ ^ L>* ^jLftaJl j 














e.\JUI Jlj^ jjt. (j-0 4jÆiJ oAial^ 2^1 l .4li,wtt J 

Aja-ujl '(] ■"^Aui jj^L.<ai.al jj<o tAiiJJft j»l t_ulS 

: 2j|_^t ai* ^1J . ^-■»■|>^^ ilfcuis])j ^\^VI i-jjjlaJl (>u^ jl 

• J_l«kJ\ — i 


** JM<'I ijåj lijlc. O^ ^>jLJ 1 .il^l ^ —aj 

'i JljjU'l Ai\Sl AiaikJj ^-1>II>SI aAa^ ^_j1c. Al jJsL ji^J U —I' ft)— 

U1*J1 ajjiJI 2a_'U i^-Lo lA^jSI ^j_Jj i4j_^jlåJl 

:iijl3 jl>« Aajau Lu :uiii Cjiji jåj dijll (>ij ^jSlall 

. pH = 5-6 aULiil ijAÅAji .iLil i>>jj iu^U. CjI jljåJ j-»j fjjl 
al-k-asJIj (jaljaJl aifc J—S 

1 Xt j.’r.VI (JLo (»I^)*JI <Jj_^ >laa3 ..i-J^I j .i ■ & f cs^i 

^Ij^l <:j_^ US ^ o-^ . J!)U. jUajVl ^ jJajj ijlc- —uillj 

, Jjiai 'j"'-' jlia ajSå jl JJC- t4j-'._W>ili j ^JjliaJl (JIa AJa jaaJI ^I jåJI 

fjA ^^>^1 JJ& fJj'Jaljall (J V} 

. ^1 

: 4j>u^V) "u 

2åh-;. /vH -...-^l l aj^^l jW^ (.^^J 4j >j iC.Vl jlj 1—ij__>a-oll j^ 

j^ aj^Vl ^Laa. A^LujVI l ^'wjJå j t,;^^ljdll J j^^-iu.ia#JI jl4^' 

. Ajijall j_yAll tj£ 











' g lI^ ^<3?"* '^„Jali-aSl 

t l^-l<a 

A).!«!! ^ 1 ■ ft'N UjIaH) ^ " ferajlsJJi 

■ 'ii^.-< ^-<\1 j Aila-all SjJ-kåJI j ^>^l^)ii3 ^IS31 aIC jL«J—lålVI (j—® 

Jj|jjJl i_>iuu ^j sj'^' 4 ^ Aa>ja Lysozeme ^jjJtjlSlj 

A:«Jj jIA^ 4^ ' JJ^ '^i ‘; ’»“'>^ 

, ,y..< ftAa-all ^ 4jAaj-aaJl 5^Afci4]\ — 

jU 4^a^l JiJI iUji JS c’n^'J I ojp\l> <-iJJ«-JI <‘Lall JjlS 4jÅaa^ :ija.j 

SjL-<aaJI L«t . 4jkAj^^>A*!l oA«-al5 ^L«a. ^3-»i >3 AjJ3_^-a;xll <A_ajA 

Liutfi J‘''^ J <iJaj-aJI j>JI 4>a»J ^l*^Vl 4,^-^ 

. »j1^)a 1I JjtjJ 


^jl^iåJl LpLåJI J ‘■-*—^ ‘ .' J^' cjj 

4 ^^ AC-ljjiJ ^ 1 \\ \ 4 ^^ -lil aJsj^ ,,..ui ^\1 

iAUÅjj (j^ (3 J^ AjLaC- f-Li)l >1 1 1Å4 4_gij (J^j^aJI (j^ ^l^»Jlj 

.AjJ3^)aa 1! 4]>a (j/ilVvll ^ 1 n> . ll 










^1 jj's'l ^Is^l 1^ ^ -^j l-il4^\l 

... A JaLaj) j CjlA^å%]| j 

^ ^ j -^1^ 1 (5^ j 

. ^jlal \)j .>'1 ^Loj) 

AojuUJj sjjj-iaj ^lnAJ A^Uj wiuUåj 'j»ji)^ oJ ^ 

jjsj ^i^iLiå .^j^l cliljLuaJl Ujljåjj t Antagonism ^jLL^auJI 1^— 

AjS^I aJ^ jalUiillj Ajl^»'l\l Kuall 

Ajjj^I (JIiIjL.^ 1 ^lAåJljuil i CjU^j)‘t^jLil^ 1 uillj 

S-LtaVl ^ A^^)*jjVl JplSj (_gij Ajja^l {_y^ ®J^ 

I_»' ■ -^"i La£ t - il ■ >kj i ^'1 ^IAJ AjLk^V) Lika ‘“'li X-ij i-kll ^j}a3 

Ajaj^ j ‘ lA^ ^JA„^ frlftAl .^jC' AaII^^ Aj\ a CåUl^JiIlj 

(jlja<9;Uka]l ^ j.a]li.iJI JLiJa Aj&lÅa ■^J 1^ . all ^ 

Aaaolij (JuJm'i AjAJjJall ^ya A&^j^ 1^ 'li% 

.^Ul 

; —T 

1 j’M A11 ^ j>»« j ^_a (.LiJa^i C1 i1j_^ AjLoC- AkaitUI AjlmC 

l^Aa j aI^I^I A^ >å]I Lii-\^]j J i.>»^ 

(—(^J LplA (ji'hM l\ Aj« »la AÅ^^ A.a« 1^I Ajla& .^j 

.^1 jM (ji& jl J^- AJauil_^ l^^nVt JaJ Aja%UI Ll^L^II ^__juiIj 






Li' 

4j ^jL A^Uo AjUc. jA Ajli :iaa cjl^l (j! jj lW ^J—J 

.i_jjjlu<» 1 I J^Uil (>» 

: - 
; Sj^.\'\l LpLåil ijA (jlfrjj 


^1 objS Microphages Sj^i^ 

^ ajjIjSI cjLmiLII IjJajuj ijJl (»>-^ ‘•^J—-Ual-lsSl 

^ IxilåJl LplåJ! (>« JalajVl .Asiii-®11 A^^Vl 
















A^ (jik} I« j^J '-^y^ ^ ■ ! ^vi jLuJ^' 

\ ».. Ajfr l4,:>Uui jl ‘(^^7’ 

^yy=y^^ ^ • _ ^1 

, . ■ ^1 j ,li oi- L. U S>1“' >“ 

^ ^ ^ ^ J ^Ij,. 

^■v J 6- iJiA ‘J ' ^^jij 

r cNaa. ‘ t:jV\Ai\ L>^ t/J 

i t, 

::C a.J ^ 

i^\ Ly=^ . i lail jc- »■^*^ ‘^,>=^-5 

L?>^'^.ci.UjU\ 

; ^UaSM^ 

.u. > ^ ■^' 

oUAjjjW' d>* Fc .j»S .ij^UJI 

^ a^. *.-» ,. -.w, 



; p'%^\ -r 

I juS 4 j1^I j (-jI_)J 3| Ai^a^ 

_)l^jj ai^ A^jlia ^J A^jpLiJja ^ l^£.!)Lul aJjI^-« 

(JSj^ ^1 (^^jj l-a-» Cjl^jainli Aj^lå.j «.\ >>IJ.|\1 CjUjSU AJia-all 

1-'^'U-| Ijj Uuå tjUskall .ClU-Mtyij ^1 (j^ ^js^l A >ji 1 

iy(uJa l^jjiåj .i^j tAj-a*Lll AjJiJl t^Ji^ ( JamU ^jJ j^t (j^—S CllLl— aalJt 

^ \\\\ ' ** ^ 

■ . 1^ 

^ ^^ii^lj f***t IJaLoj) ^ ^1^^^ aJL^I L^l .aj111^ 

t**<t^^Ui\v i ^ 1*«!^ 1 ^Il A^ j ^^ W'N'tll 

^jjJjjUlj tjjiUI (jixa^ (JSuSa ^IaUII (jialiåjl (JU AiJj—å_iJl (J_-olj*Jlj 

-j*ij^\l jAi 2 <\ l AjLoC. '<'<'< CliVl^l ^iåiLA i^j .Aillå^l djLoJ—SåjVij 

AjliJI ^ Cjj-aJ V dlVLaJl l^J »A l a iKl l A-aalJU tAUaJj 

tAj^jjJl ^Isk ^ L*S Aj-aSlill A - a n ii lU (Jj AjA*iJl 

2 i l . ^ „vt l 1 iN A11 1 j J jlll ^ ajA^I AÅ^J lélllAj .(^aakltj 

.(IjLoaJlj 

: Opsonin ^LJsA ~ 

j {J■ ^-ill ^'PI.Ii^I l^tp l^l^Uall i—il^)aJ 

^‘iii. ■* J^iu •'■ ^‘i-ii^ll' dil^Uall .irsTl 1 o.llaS ti^.\iJal\ 

t ^ il 1^- AYi 1^ Aioxlllt AaLoC' •Axiljli AjI^Ij AåI 1 Wil) C)"^^ 

(j\j io,ijAji JjSl AjlfrlL ^ 1 ^ t i Vj tJ—fc-o,«^) 

■ S^.lill A^AaC f^^C. ija.t3ball 

: S j - 

i-iN f-lijll ^1 ^ jajj il^laaÅaj ^\j:^\ jaj »<. n > 1 1 

j .iiållJl Ixilåbll ijA Sj^^>al*ll (J<»!j*ll t#4^J • C5a Aj— olLaJl 







L>“ ^ sjj_j>£.3U-Jl j3 

j J (■ »l'il A l_U » i.ft ll (_J^I_^Ij tA-4.<ilall jS<i» jjÆ__sJj 

^jSij LaS QA U j ^jjll tA^lLall \jl,aiui!>U A-ajaLall 

: J-~*l ~ i 

AjfcUJail Ajg^LucJlj J^ AjLiutf»yi (JLai^l (3^s8ij 

aL^ Cjljl_^pJI ^jj -5J ‘tiIjc. (jlj . (.,,,,i,i.,ii^ll eL^ L_plåJ 

(JA jåJ Ifr_yj (. n » . <-»j J3 J O^ l*jli« (jlj^l ^ ‘(jJ*-« ‘.V ■"■' 

. (. ^ l Ajoilui:^ t>\jL>L^ UJ^ OUljbpJI 
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SOaJ ^ joJI åJå^W i-iljj j) Sjj^W i,<ujiJI Jiba .l—^ikj 















JU«Afataa»aIl L=jlj^AAb^l 

dio^j JjwæUJI ‘-j^j-«^' f uuj a-o^LJ! djli j$M (jlå 4 A—JalU («.!j— 

^ \\ f’'i ^- I A-aAi«ll ^'■^■'“'^ S-^j"'!j .A-alijSi-« Lxjjj (j^ aLjIiji 

.A^__)iJI UL>LåJlj liiLiJl 

: Jat j u u L U A^t ~ 

Classic lW^' '(^j Sj^ A^i^iall Ja^iijj 

Alltemative Complement Pathway j Complement Pathway 

CTerminal Complement Pathway cW^'J 

: ^ tijåkVl J|jaS\ 

.(igM) ^ (^UJI (jJjjjSiil t> J-^J = Properredin - 

Sj jiJl ^jlL> J_AJ 4 : P ~ Lysine o-^JyV " 

JU ^1 j^\ ^ij^\ ^ j-5jJ 4(^° A .-Vo) 

.IAjÆj tlll^jiiaiil tdlÅSj 

4 A-aaJ) ^ j^b 4-) Vi Aj_låJ! A >-< . u : Interferon (jjj^jijVl - 

jlbj tAjiådl ^"' 1 ^jU'V i j ■^\l AjV tllLaaJU AjlåJ) AjU^j ClJJjfl 

j^b jj) 














; LymphocytM 

i-'l tlsUl_g4ailj I^\jji^\ ^LaAi ^>jka^ ^^iLall jlj^l £^__«JjS 

j . 4 ^jlialS) øuaiJl ^^LL<J1 t-åSi^j . 4iiL_å. 

AjI^IIjujLi CuJLXJ 4 

Ol-lkiaVl ^i-a : ^ <,'t'u,/4 ^jjiÆå. ^^LLcS Clb l Vltu Vl. ^wjiSj • j5 4^ lia 

jj .■v'il t Ja^jSj t 4 ^li®^l (J.aA^lj ( A^littll S_^lill #._»iijj ( Ax —C._yiSl 

j (ill^lLaHI iijljlaiuiV) ^ téljLlii L^LåJI A) (j—aj . 4 ) >V lj 

.Sj^uSil 

: T . and B cells ‘UJWj <Luljfl til^LLall ^UJl i^Ua^ — 
4 S^JiJAj ( S^ *'jj W^J *Jjiiaaua aJjia-a ^jlLalll ^, 1 —SåJI 

(. cJUkLB : Ajiai!) ^LjaftVl «iLaii CjbjLå-iUI ^>*SLnj 4il —Ca 

-. Ji • - 'b.' l ^ tlibjlLalll t.^ • ( 4jjd5) ^ (jjij^uSll ( Ajiall) .ia*ll 

. »^n.a'i ^1 CjbjliaSll (_ilii . ^aiajj t *) ^_^LJ 1 Jj l|i—a 

4 baå t-J Vw,i^\l ‘. 'J?•'*“''' 4 ^^ ^ (ijlA».jj!MM»<all 

LLilåJl ^ -'•■■'< . 5jial]| abijC.Vl ^ jSLaSl ^Jjjl ObjlLall) J.il*J gjjaifl isJj 

b!5U. ^J • T . cells ^bll IpliJl ^joll øjiajj 4 ^— 

Jj^éluh J J^ 4 ^1 ^ 6jl ‘ ( *^1^ ) C^i ^ ) cA?®^ 

.^Lae-V) ^J 4 ^ji-alll jSaII s^>* iS . ^Ij A-iLalll tfiLh«b&Vl J} ^ 

^^4 ^^gJl ^kJuaS ^ J Ax««M&_jb^ 

- 4-iSual!i i ^^-jjUjLli l ^ jmB 11 t i 









3 ^ . B - Cells siå . 4 _Jij*Jl 

. Jla-LH ^jLsIB 4 AJ&alll JSail . AjAssI' AjttlLaSI 

i:^. ^ ^ ^ j ‘ J 

. ^\2 IpU. ^1 cjbjlial t> ( %A • ) tjjS 
1 ^ ^jy Vu a* J 4 3 a c. _)jJ—lali (jA —1 A_&_^j 

. ^IJI IjSIåII ø*3aj JA ^iå»A jAij 
lyik 3 £.ja^ i^llLoJ Uiu 4 AjaJa»ji t^l A . r i Tutt ^a ^U 1 L-pLåJ! 

*' ( '^yy^ ) l^-'Aj^l Aj^iauill L!lj)Ajk3sQÅJi<al1 

, JiaJa!) ji • V»lll •is*!! ^ 

^^yJc. 4 ^J«Jl .T> hilII all ij^ajaH ^ . IjjJ?- W ^!!> 41 l (J^9 ja ^—Lj 

^5411 jjjj US 4 t^jUjlialll Aij«jj ^ 

. B , T IplåJI %lå JJ j5lSi ^Jija ( diUiSjjj- ) 

>-<N'a3.,i^ Aja* 4 il_jJ Ol ,!!,>Wuii.al 1 -laJj Aa*lill L—J^laJl ^jKl »ii.l_j 

tJjUja. B IplÅll ijc- AskjJ . la-aJai- ^ 

4 lijliJl) <.j>1>^3 U Aifrj 4 IgG j) IgM j_^Li-l) 

^!) 41 l JJ (> U 1 «^ jis IjJj . ^IjJI . > . :i-w .i^ll Ai}«^ aLSj—uiJI 

JA^J 4 ^LJjVb J B IpUJI <.n->'l .. .-t lAAÅfr 4aJa-i ,. 5 —Ic L-Jajja^j 

;j<.y. US . U jjii j iAi-aV) 24^^ (J^h V*IpLåJI (> aK—A- 

iJli*^ >a 3 ,„^ : jLa 41 l) 1 jllmo B tljbjliulll J«iaJ 4Å\jÅa^\j . ejSlil) L_plA 
- V'.-^ .-'^3 ji 4 ( tu^ JSl éji^ j ^liJI Fc AaLL-JI 

, 3jc-.\ 1^11 oluL^^låll JA 


js (_iltsj . AJalMiJl ji C^ilSLuix T IxiUJI 4^ •^—ti-JÅSj 

(jliåjj . (JlilAJaLaiJb Ij-'l-iJjJ ^utiil -laJjP • •y^' tjJjLAMi JA aI^Laa 







tje T ^yJSi Ola. 

, B Ix^åJI 

. Bjri';^ '-^ >.>-t... Jt é.5j^j-«ll 4^bll biJlaJl 

5 n^ -\' OilS |jj Vj (.^1 V/V\n)i<Ji CliliU&^ 4 j__sLs 1I t—jSlåil 

ClflSCfgtyUS U —^ ‘ ^ ^J . A*u ll ■ ^ ■- 4 JaJ - — 

. jj^l ^»iLSl ( histocompatiblity antigens 

. j jjl -1 ...iVI AkJaJLuuj >><iu > i . a ll T LPIaS Ja_a^jLl_j 

j j.I ^ '"*' i'‘iN Cj^UsLluLa A^IjII L^lAil l__.«£ 

^jUfia ' «■■■-»- ^^»joiSjj • Fc (JlliLliiuiJI (j-a fclLibSj—utaj 

: £ j^»å'. >» l jj ^1 T ‘ aLSLa*!! 

- T \p^\ ) j=^ • Helper Cells T SJeU-S IjSliJI -\ 

ajI^VI LpliJl i^ji3 IgG <^01 ysibjkil Fc tltibSW L-gl 

B j T oUjliaW Lymphokines cjl^jO jjiSj 
UiLaJl (> ( %^ ® • “ Supi@-t^or Cells T 4la^ LjilåJl -tJ 

cljljU^LluLaSI '’*'' ~'j« ■.* 1*1 > a iTl J IgG —1 Fc ^ 

JilSill (>9 .iaJj ‘ Ollall Ajlaa^jiVl 3ia^l LplåJl ^lill 

. diljjlioll 

~...'\ 1 IxJlå, UJ^ A ji itt U l LplaJl ^<i»u)j 

ipiiJl l^iMJ tliUaJU IplåJlj fjj'J^—^ 

I*>' ^ 1 “< ' ^lafin/ili . ~ (Effector Cells ) T 

j pLic. ^ jjili 1.^0“' JOSj Perforins 

. (Jåb iJjljjJill 

jjåj LS t (jOI Jc-l^ y*iia3! LpUll lS j^' 

, 2\^T Ajjljil ^laiuil dilÅiSi^^L^ 








. - T itel-J ^åI 1 '“Y 


. - T aLAJ -r 

^ j 5 AlJ! ^ ^ ^jUJ 1 ^ : Nuil cells -£ 

^ ^ ^ ^ • ^1 t ' t^ i j ^^1^ Ijtj iii i ii i^^ o I ^.J-J^ H 

U^ÅH J* • IgO CJ^ Fc (^Ujlå^ll 

• AsO^Lj Aj lu-igtA i \j^L^i Aj^ j^jLiRAagJi i 


Killer or Kcells ^ISSl tjiLåJb 1J^ Jj^l ^jjåj-a3l lj!!>LiJl i_gM.^j,n»j 
Jc.l£i ^ ^IaII Ix^LåJI j . 3.^ t'‘ii m-Y 3j^ lilLu 

. 1^1 ^ iAubVlj 4£>UJ1 j jkJ) (»L^Vl 


: Anamnestic Immune Response 4 ^U<a 9 S~ 


a^ii* jj.....-».'‘m 1 *M-v , AjC'L 1.<JI AjlaaiuiVI »Lul AjC'llal) 3^I.M1 L^ 

. ja^ ^ j ’ jAI« aaIjJIj ^uii LpiåJ) ^ 

A ^jj fj£- S^)SI j AjjlÅ . aL_^ SjJS jlLaW øAiujll (^—3 c) ^'' u^ U _ 


Ajbiiij \j^LåJI oIa <■ V>1 idt't '<%Viftj . Aj ^ jli .^»^"uiiall 

jjljé. ‘ ».a-ifi ^jjlj Aj&lLa uj^aA ' j *j» Cj1jj_ui J_ lu 

, LplåJ) ijtciJ A^_plJ) Ij^IåJ) (^a 










Antigens 




t _ lu«' ( _ >^C- JIj«—A 

(Jcilia Ijju tJj'^ ^11 ^jladMU ( .^lAjJat iJ jSj^ j A4__dlall dlUlaJL—uVI 

. (J^lujll ( cj^jpll t (j^l JSll cJ&lij : 

A^j^j ^■ V>....^H a£!A£. a^ja ’- 4iiialuMlI uujftll tuUiaM 

. jjj«-»ll U^ .^^l^»'^^.ll<'^i UJ^ U^ 't'— lS^ • -»'^' 

( ^jj2l {_><alA^U QA (jrTn) (jc. (JliUIjJ2k)l ("i ’la'^jl LeKj 

tAjoiij CjjjSfl (-AijVl (Jj-ao (jisk li) ^iliLo . AmI Igjl ^>>>\»ii<i jilj 
■ «-j yjt AjU (^jSfl (j^ li] 1->>1 • (Juxall ^lAiJbil (J£u^ 

AIIaJI ^)^l (Jj-akukl 1^ Aj r-l'i^ A 'l-^**' ...1 

. (Jjlitll -“'^ A^lill ‘^‘ -I' (,5^ Aj&lla A '1 ■v'i. .il i ^' ^-v'^ A^jj iloll 

^ A^lill (JlilAi.^LljijLaIl ‘ .'jT-'-"'' (^l <—a!^ 1 A__jl (j^aj—iij 

CjlAusaukoU Ix^LåJI oi& Io.'>'fi. ^jj\-\ll jmC. (JA oj^) oli 

ei& ^jkJI Cj|ju..aluuiU c uVuiTi ^^1 lx)LåJl . AA_jlill 

^ Wi.,t^ll 2 .„1 ..i-s.ll ^j23^)atA3 ^ lilj . _Il éj_4l^l 

1^11^ el^ ^^iLoII (J^v’klll (^l^ .1>ÅTl»ii<i] jL_^^l 

1 i^A. Qs, Ajiåw« A^lill '"’l W'..i^H lUsj AAsU^iall A—l l^l ^^^__lj 

I Jil AtJa l CAAuy V J L^^Jl ^1 ø-uull ^^„,„^11^1 ^1—^J^l 






i^l f ** 4 ''t ^ ^ A^LuOeJl lx>l^JI ljb.^AJ ^ i 4 sU:^) djl AwSuluU} ' '*^ ^1 

. jIAlæI JjSjuU j>JJj AæLxo AjLaiujl i^'i’'^''^ ( ^L^jt- 
J^ W^jj CjIAiJsIul« ^ CjlAjJakjuJI : lO-v^ 

®.^JiiaioLAJl Cjlil_)^lj ^ (jjj]|j W » • • (jx ^ i ajlc. 

^‘ ^“t■ ■''' (Ji .^^11 : ^^ 1 !L<i . 0 ^ 1 « K*il) .lul Ajj__u3lLuuJI 

L '^jxjJa Jkiaiuui ^_pii il Loj_^ ^ UJ^ _^ 1 "^ ^ “^ • « * ^ 1 ^' -v 

( (jjJ^I^ ^»..». —^“l.... 'j <^jili ^j^jliilj i ^ ijji _ 11.1 ^ ) 

Jb^jj ^jl ^ “\ « « « ^ ^jj]jiiiiVl (jxi AJl*å J_lil J_ualuL« 

(^Ic. SjjII tl)U£j.o (j£J 2 !i] SjJ^I (-liljjj jjjI) li>. cJjUjj^l 

, A^lxa A 4 ■v'i, ,.l (Jlil. 1^1 

^|i]| l 1 ) 1 .^j.,J| ^^jLIuu : Degradability <ULI^ —^ 

(jV . ^ -» ■i i> 1 l < '‘ii<*v ljj Allal& Aj£jiuL)ljj| j|_ 5 <iJI ; !)liLa . A^Li* ^Uaul 

l^SLi.-Sy) ^iJai...mj V L_i!)l.åJI 

V ^1 j iAjjji. .l>>Uu.a\l (jjSj jj) I—1^ (^\ . A^LLaJl ^LjkluVI 

. IjIaus! (Jiiij V ~ “■•> 'I (JjIju iJijj 

^^iaaj V t^Kfu j ^Ij31 jj c. Aj .il j <J) |j) 1 _«S 

. A^lLoll ^l^uuVl ‘-‘'' ^''•^1 i -' I a .>»•'....' 

(^Ui (jl£ (IjjLcj (jl£ L«j£ : jaD Jjjte lJ) — j 

» 

Jj_jKinll .U \n\ hunl , .^"l tj—^ a]| - ^ 

uslIum .låa .^1 ^ A">. HH 11 .^.Ic. AÅlajtJa LlllAt-b^u.^ 

(_p 3 _y.&aJl j jSKmllj ^j-\ 1 all 4 ^ éjdlSSVl Sj^^jSlall tillJJ^^l ^ (Jjuåslj 

. Aj^^^l 

lil 2 Lwjé- aHaJ 45 AA iJij ji^ cj *■ ■ *>J j^Iå-oJI jl^.aJl tjl LaJj 

i AjjIj JÆ A3^ 4 ^JJJ 4jj3!)UJI : ^illa . Aijiiub iillUl j^ tlllAJaiuuJl 4 jj£j 







, \,..-^ j Cijå jb-bluu> Ljaji oiV^'j • ii*^ iujj 

. ^ j»:A'J?J' -^^ 4 “ U^JJ^ J^j ) 

: Antigenic Determinats ^A*^iuuAft CjU«^ “ 

A^jn t ^ (3LLi_^ 

^ S^,J ‘ i^jij ‘ 

O^ Jjii 6- U-^'-^ ® • • • ^ ^ ^ ) 

.' i ^ c> ^ 

. 4] <_uai-uj 2ujjiJl (Jljl-LJiiMuJl >ilii jWi j^J •^'^' 

: Haptens <-uåljill 

Iajlvj li] iJii^Vl ^lij] jåaj "i/ t^->> tjjj ■^'- 


<^J-H 


_jLuj£ (Jj_iaujt 1 » li] 1 g ' • iJ^Ji — L ^—® 


liA cM '^jj • ‘ ( ^ 

JjSj jlji^Vl »i* CJ^J • ^'■^' ‘-^ ^ ‘^'^' 

J s jj-.-l ' ‘‘‘#>^' 

tljll;>iu ioiJ3 U^ JJ^ ^Ljail tpll cAs^j^^ 

^ (^ill åjW' : 

J,^A Cjliiijj^j j'^' ;> ( Penicilloyl ) ,^] 

20 .V.-U.. oll;> åJjS3 ^1 o^j^\ 2- å?W' 

^Ijj] a jAlå 

a^jAAllj j Jj>u‘B di:a:e-j cjliujj^ ^.AJaWS) Ok^ 

• Å i A AaA 


\^jj :yjj CjLui jjA\ uj • Cjljixiaui^) J^asl 

j^l J LaS , AJ^uialuM. ^Us 4 ] ( (jii-Sb ^ ) (j-C- C^>^' 






t i ^ ^Cjl juJgjL^ I 

■ »^Ui^jl-Jlj ^liVl élBSj . CjI^jjj ^ 4 
ÅU'UJt ^ ) ^Wl jSidl Jsic <jU_^ u-^jjJl xAj 

. (^Ul JLalU ^J éSJiM Loic. j ^ oUjlSll j] 

UAu^ ^Liill tJhlJuJe. : — 

JjjS*«ll cjl-ipc. t>is*Jj • L^iLåJl SjuU« tiKiffi LgjV t s:ti_a. éjL_i^iLuu> 
CiIj^j t 4 j^j3I OIjjSJI 4Jåia^ : Jl^ AjA^iaiuu. jå. ^p__SVl 
jIj^VI c> jjSSII jl LS ^JJI ^ ^1 ^1 ^^1 

CujS Ljjj , jujSJl Sjpc. OU^ AaIi Jl tiiblj^l J...- ^ 

jSi^i jl ajjs^ii cjUSjjJi ^ ^uji ^jLsJu^vi Ljinii i^Vi ®i_-& 
■^J å^2JJJ) ^ ^ .iin^ J , <.) jiU ^j 4 j*^) 

. Liyi aj^> :iw ,i « L^lji J (j^jjJt jyjLJl 

4 

‘ fJtj ‘ W““ W^jj ^LaJ SJfuU aLm CiljjJaLw : ^ja^l - 

cjliujjJb Ijf Hapten ^‘011 jjjj 4 ^j*J| l^ 4 : 5 l£u.lj 

i^J • ^ L AÅ^su^ C)l.i*iiLji^ ^ jAaJ t “ 

<^UaJI Jj) cjb c P» < » ' *n 4^)j jlAii) J<.^.r. (j^ 

■ Lupus Erythematbboasus 

* ClIiLugJiyMD ~ 

AXi^JaL^ 4 ^ J 5 4 ^ 

. 4^1 


t 









; —O ^j'■ "T-'' '-|||\,V',„«^' j\ CjliÅMaluu ~^ 

^ <l-v 1 1 ^ ^ ^ ”0 (Jjl-l__*JaAiji-«Jl ^1 IajI ^ -^i-J—»J ^ 

siA (jl fjxu téUj .i*j . ^Aul^I OlAjJaOija^il! t ''n - n >.> i iil . ^ »Autv ^ ^ 

. Aj^AjiåJI J^A?- ^ s^jakj^ tljlAi-<ailiji.All 
^1 j^l jA^ 4 j, V i . Ji U'^ i H Cjtj— usIwiaS^ — 

^jlILc Jui^ijoi AjJbj Peptidoglycans caJUIS^ j- ^1 jill ^L>j) 
JiLili -N J N-Acetyl glucosamine af«' jj^j^ N å—^ 

A \ >\\\\ (^Jjoi^LuiJ 1 i.^1 A^ Jaf_jj^ t N-Acjktyl muramic acid 

^\<--j —O CjlOjJaikjwJI Olii« JjAJ J • 

. tliLpid] AjiixiijV t aji>Aj 3?-^ 

AjaLuj - ^ "^"y 4O AjAaji^JI aj\ 

Polysaccharide-lipid- jjJl “ cA^j^ f' 

> . ,.\ l _j1a^I1 AjAiJa1ul« 11 ^jå»-a t pfotcin 

i_kl^ Ap®^ kilSÅSj i jyjSjjill JJa -ialAijl 0® UJ^ 


^ i \ 




jl^ ^ -'■»■ ■^■^' ^jSmJI tlil^j^lJ . ^Lmi (Y“^ ) %Sa i_ålL_J 

. Endotoxins diblLil! ).i5 ^Lui ^yLkJ) 

: K-Capsular Antigens -Y 

^tr- ^ ji-v'i ^ (Jill .'U'\C. <^ ^iJås^ 1.^j^ 

^Ui :yj^l .'i j .Hexosamines o—^\ j j » i i *v, m ^I CjU-S 

. ^ ^ <i.UaLluui 

2 < J. ^.' 1 SUiå^.,^ ^ '/'JJ.'^' Cy^ h^l •\ o t_J^ _kJ i_J _^JJJj 

—]^ Cli1,ljJa2MLali . — IC Clll ^ 

jIaJsVIj ^Lpjui^l (Jj).liJaluajkil (J^ t djl.^_LAUii.a]l (Jj _9 

. ClllAwaiiiJUkll i—^ Vj ^ 

: Fimbrial or Piliate antigens J-^ tiiAiilut* -f 
i s*l ;>iU^5 tj —<1 JJ—jS —s J__aiJ) J— > jj 

Cjl jjjJ (Jiii ^^ic. J j > ol i j-iJ—Jj . LoAjj—C.J itu l lj 

(jc. l—uSjjJt ^ ja ^J^ ijAjuiS 

,IC dllAjJaJuLjll^ F dll AiJsduMll ^ AjAiJaJuM jaalj^ (Ja'C 1'^ . l*»ljjuiH 

A-^j p j i ^jij^l Ja^jj • UcAJUsJ 

Lil^l ‘ U'JJ-^ (jj^ -^J ( ^*“'>' 1 lU^I (ja JaLojl 

j ^>'i-^\l ^ 1 :*^'\L.1 ^\i (Jc>lij 1^ Ajc>_^I jlAkåaVlj ^ \A-v\i A (Jc-L—9 j 

. aIjasJI dlljj^l (jal jj i _ iUaJ (jl La£ , <S9) jdl ^lAJaVi 






. Flagellin åiW^ tr"^ åAjJé t> f:^'J?^' Ja'j—“ v^J“ 

.. 2.\»-,.\ < t iaU_JI 

J.-;. .„••'tt i (jjåjS j • "H (Jjl-ij-ffliijwsiu »uiajwiSl CjlAwflOj^l 
• Exotoxins ® 

4 aJu^ i> Soluble Antigens 5i^ ^j 

^1 (•• ‘ ‘ 

j<.y, -...■^\ ' ^ j AjAoJåu^Lo o='>■ ‘^^^^^' ‘»•^— 

jliåll ti-jc 1 jj . J Antitoxin cjUliili ts— a)a__^I 

t s_.>.J l 4:iJUå Jib Vj 4^ aSL <jli ^UjjålW (^J^' 
J j^' ^oåiuu t^ÅSl Toxoid u'Aj^' 

; AjAuUrUbaiR ~ 

^ (-ijbjj 4 LP*^' <J^' »Jf-^ lAjL^I 

4 ( C)l JA. >uul£) SjjSi- opjji o- ^ 

JDLxiiU ajLli Aiiå^l oUujjjj . ( 

,Si^ CÅ^\ o^ j • 4/^J "S OlAxiai^' t> m^jSj 

CjUaJl 4.?-^ • tllli-^JJJ t>-^ 

c^jIAu^IulJI Obji- 1>«J (J:^ IjLp-'j • 

J CMj ■ 4> 

. U^\ \p^\ ^ ‘ '^' ^ 

i 4^CAlA.^ib« 4_JJ^I OlA-Jao^l j—^ j' å-^J 

. 4^jj lAjj 1 > Wjj i j faa J 

: Cross Reactivity (^Uafl “ 

Jollii ^ 4 t>=- ^ 

joUiJl S y»\^\ »yo (i- 


^ tf 








H( 


4> u'jiåJ'j f^lj lM ^\i^\ 

. A^_j,isLJ| j 4lau^|j CiLpLJI j CiLulxJI 
AS^jLmOaSI cj|.^ A^ i]Ui, rtA ll a^^ui^l ^ ti". ^ 4.1 

. B Sj^jllj . CjIA ^J^l 

cJc-Uoll . Glerycoproteins 

Y. enterocolitica ^ 

£- (>US iij^i ^ ^ jULVi J u-^, (^1 
^1 ^L^l jIlV) U=i J JS^ . :l,:«^! 

. ^p'- -'-'11 ■ ' l .^i'h.ifl j»-o (Jc-Lili jIaUsI ^ 

: Cell-surface Antigens A^iaJi (itiAJaiuM - 
C> U- ClUj j^\ c-ijb 

-iaUji ^ ^ 4jUi CjUojJl b'm .Jjl_J| 

• (^ AjaJajjJl Clitjil o’ii i iftJ ) j .ajjLi^l (JliLi)jjaJl 

^jSJl ciiLuijjJlj j£ll^| cjUS^ ij~»jSi .-. u .v...,. -\ 

I4J ^j2j . t!j__^l cijLj_Sj| ... u tsj 

. .i^ljJl ijåf >«J CjIju^^LulJI sb),J . Alioantibodies 

^j Bj A CjlAiJaikAuJ! jjLuij^ c.l^'^^'1 CjLi_;S]1 

• 1^1 <iJl.a-<ij) jlAuiaVl (ja jic.ji 

: Histocompatibilty Antigens c^auu-^iåi) jåi JL^\ .-. u .v.,.,, 

. U-a^i ^ ^jjJt Cjlia ( Slla (j^l ) LiiUJl 

(^»«Ja]| (Jaij jLi) ^lla Sjjlij Ul^l v^-'...- 

oJA u^j . Uljj ^ ^ ^ ^1 .-, iS-, |jj 









4li^i ^ o— a-JU 

• Major Histocompatibility Antigens ji| 

• <fi.LLj| ^ jj^ Cål.ijh^ik8^1 så^j 

CD : Clusters of Differentiation JajåSfl ~ 

OJjiaJl cAc.^^ 4ij a^U ^ 

a^jjJi CiiA^jaUJi ciai^ . a^jiuii \p^\ ^ 

^ ^1 CD4 J\ aL^\ cjL_jjUJ]| 

. a^uji a.i^vi ^1CD8 a^uj, 





















Antibodies 

tfiUJlj -B Ajjlialll IxiUJI l g->-rn i J a 

^ JaLujVI 6iA 5 4^-1 n,-' j . ( Plasma ) 

jI^VI Ai^jj A££ij j;ai t> -^Jij Ub'^nM , „n 

u^J^' (s^ ^iLuc-VLi ^1 . Immunoglobulins ■^UJl tiiUjlijk]| 

: lJLuJ Jj 4J <_2 ^j 31Ij (^>11 j 

• IgE (^Jj IgD IgA ^\j (.j IgG jr (^UJl 

(>atjåJl ^Jc. jLu&VU <_iLL-<al Cl (^1 c -e l -, . J j\ |_^ 

cCau ._klii3j . AJUill jllj .1. ^ ,J I 

. Ja5a a]^I J*ai!>Lull 4aia i-iliMaVl 
(jiajAaJl ^jjSjJ iJs. AjaCllI ^ ^-'-' .j 

ClUjl« Jx^oåjj <iU ^^Uj4£ CP^J lijj . Sj M^V l 

* A^^uLwil 

• Ealfi-J Uli ^JyLjliJlj 4 ClUjSJl cii jAJ 

O^J { ) '-»lå UjbjliJl ^J JllACaVl 

• 1. <i,^'<-i 

: ^Oai ciiULjJill - 

• (Jj^Vl t-jUi-flJiU aL-ojj igG ^ tlyljjkll ^1 ja [jl,aj 

CJii‘^Ji >J • 4^ b>?.J ^lull CiULjkll jL_si IgG 

j^a^sii ‘ (1 »• ♦ * j ■Ajjj jSjoi 







, 1 ... .-o ... O s^'j jj^' ‘ 

! i^ji . (oiiJb Y o . . .) jil ^ j^' u J 

1 - s - s “ '-'jj.^w ^lii 




Fal 




• IgG £ OiVj^' : (' ') 

‘ ofjj^ Papain opWW c^W c 

^ i "'>' ) ^ ^ 

dilljil • Fad Fragments jl' '-j'^' ‘ a*;aa^l 

uU jji^ ‘ -^j 

^\sA\ å?ijjii]l t> «.>!' >j • Fc-Fmagment jjl^ 

IgG 'i'j • ( Fc ) \^' C^ t> ^J:! 

OtiaadJl ^ Pc åJ— 

U^lju'j^J-^ ^ .> JSduij 

aicj . F (ab )'2 aI >j. Antigen binging sites 



Y ih 









jSj. JS] Fab J\ F (ab )'2 c^j^\ 

. .^A-faliaUili Jajl^ 

J^::iU ^ A^Ui iui Jj\\ ^ :ii_tj 

bjSj . aJÆ aLA^ Ai^ iLA. ^bj Fab jl u-Jiib i Fab 

‘ oA^lj ^j, . Y ^ 2- ^LUI ILL. 

•Fe Aiki« Jjbll J£2uj . ( Fab ) ^isj^\ ^1 jj ^ j£ 2^jij 
• IgG ^ oFbUltj jjh ^ 



• IgG J jjjb : (V •) Jiui 

; I ) JsLaJl 

^laliå^ AiiiåJl ^jxi ^UsAj AæLuJI CjLiJjjIiJI i o l\, J 4 jl£] 

Vi . ( A ) IV j (K ) Ll£ : LcA VVi cP^Vl ^ 

K V uljVj uVI : Sil« . CiUIVI -2=^^! (^ ) (^J K J_u2>LJl 

(%V.) Vyi {"/on o ) V V—Sllj i^-LSlIj (95%) 

• K. lS ^"^ ^ 







aJLajLB i^LsjI 


^ Ja^l o- ^ ^ c 5 Ulc 1^1 å- G åA^>^ 

. ( 5 inl. 1^1 6- IgDJ ) ^ IgEj a t> IgAj ^ 

: JjluJ) ^■iC' i^j^\ 


cjlijLjliil ^}2illj A^aiJ' ^ 

UtiliJl .Monohyclonal I a—,A^\ aa-a\åA\ 


. Myeloma ^jj ^J>^' 

. L?J^ OHJJ^ 4:5^' 

^ JIS A j' iiJi aL^-Ui J o -^ ' J-«i:>LJ\ 


c::G > -C ) -C .^>i' 

^,<.\ i Jic.j . Ailii^l IgG ‘^'A!>- ^ 


jl£ A. 


N Ai^l aLXJI tj>^ ^ 

jiA ^ lil. (Sj^ ) 

^ VI j Cl ^1^' ‘■^‘'^ jli-:^' 


iy.,J {) ) o) 2 :)a .-il^j . Lyjii wi (^ 

Aiii^l jr olJuLjkll ^ -N e_i>_yi »L^l? W^ 

Ui^ . ( VH ) 

-C cJijWt oGo4 Cji-' 

CH ^1^1 ^^liaicll (^_y-i2Gl si* 







(-jib V 48^1^ 11 4lj£JI j 4 i\ å4tt 2' .J-.iU 
iulj ©Ij^l ^yåjJI (^laLLi ^ ja.j2 . Hypervariablc j^ Jaji 
JajjjS (^1 (3ialiJI ^ j^l Jaji j^ialL,. Framewark jUaVl (^Llia 
JaUijl tloaj tluaj IgG ^ JaUjVl jS^j t 

Ja^ ^lal 'l i« ! lil . «l l A n ^Hu i ftl l Aijito ^ f-li^' j ^j__ili 

( Complementarity-Determining Regions ) CDRs yW'' ! ^l_<u ^U-, .. 

. ■y. Wit l ij^AIa (jSJill j 


-b_^ I (-' Li LL, 



J OoOJ' 

. yAU*ll JjJiill j.Ui jlsLLi : (T 1) jjj JUJ) 

O^J-^ ^Loj ^aLIo c_i]hj 

^ Sjjli aja^I ^Uu 3^lx« 4ij_kl 5ij_ikJl <L_uiLJl 







^ ^j . Domains JjSs. Vjia^ 

N- ■ CHS CH2 , 3"-W 4jjIj (Jjia. Ja.*j—!l 

^ tJ«i!5U«i31 ‘ JaAill ^ ^1j^\ JiiL>Luil3 Aoiiijllj jJ^\ tåliSj 4 CHl 

Fc Cim *->J' • CH4 ^!j JS^ Wrjs 4 e j 

, IgA, IgG_5 (J1 uIj2I E ^ 

. Ljaji j-4 J jifltl! (jJ^ ‘ <1^1 (JduiiLiJl (jl Lajj 


rCiw^»2 

(-■\ 


^ •'■N 


CDR3('Y 


' X. ') '■ (~) C 
rO IL^y^ 
V CDB 2 ^— 


jSj-fl : (t T) jS*iS 









Vh aUJIj vi 4^1 aLL^ 

cWlJ . ( Jajlj]| jSjJi ) ^ 

cJi^ > CL ^1 CHl U-Uj ^1 ^ ^3^, 

CH2 Ji=JI ^ i^l J| js^i ^j3j ^ 

Llii>)U >T . ^1 G ^LUI 

. ^!iU]t 

jj^ -B J^ Jc, J^^l i,v. 

^UiJI ^ Sj>i. Fc 4lki. jjSS -B 1^ c-, N_.S-. ...J | 

i.lj 'j^ '^Li,J JS^ ^UJi ^ 

<.Lic. åji»^ C^ Sjjlill ^Vl o-ii^l ^125 lV . c aÅjL ^ 

. 4jlåJ| 


• Hing Region J^Å<uJ| 4lkla 

IgG c> Fab ^! jJl ^liJl J ^_,_pSJVI ,^1 ^5 

aL-oLcL [^k js^ j_^ ^1 u s^LJ 

åw ^j:L l^l (U) ^ J,^| 2^ _ ^c^J_^l 

IjJj .(cUi^ ^ ^ Y io^l ^ J^i ) CH2 , CHl 0^1 


UJ^J ( ^Jj ^ ^lioJlj <ijj ^ uJjjJl a=^j 

• lJ^-?-<JI Li*“ia4«j 5aU\, 




' IgG ^ yftUalt — 

1^ ‘ L5>V) cJlLi^V) å-. J^I J^ijjj ^ L -aw^' l låA 

ul jSj. 41 . jlA^^Vb AikLJI A^Ujil) CjI^JI ^ j£^] ^ 

c> J^f (n....) ^J_,, ^1 U;I^ 

. Sj^h ^ ^JuiiSoj . 4 j_^j ^jVi ^>VI ciLi_^V)i 










jai ) igM 6* 

.(^1 «iJ»il j^l) 0-^1 i-ji ‘ ^ ’ 

. 8 Wl L>- y!i» ^ IgO £- ty ^JM 

: IgM f. C^J^ 

ai i> j4ij igO i> Jsi J-yi 
^j; s^j JS . V-y-i 

^ oisy-J K ‘ 

. J) ./ ^^>]| 33l£i J (é-s^' ^ 

, - --.....» oUi> o« iyiys »S'^VI w jyj y jy ^ 

. j ,11 ,#a yjJi iyj) ij ^'j ■ - 

=* * 1 /V \ • ‘ < -åLjal ( aIoSuII < 1 11 11 ** 1 11 

yU Wjj, IgM ‘ '*'^ 

to sjto ^1 11-1“ 

.-. jfiVij s^y-yy (° 

j vj, yyia y=iy yiy-vi ^ W' (bij tii t“j ‘ y-ij'i'' -y^na' 
jii ji y--a y- • 'gO t- lUi^ oyi ^ 
J toi <to . y>-a y^' y'" y=« • ^ ''^° 

I ,y lj yiy '^'^jJi y aass, 1, i-yi Ji'^ 








( ^ o . . . ) 4jjj f.ijj^ (JSJb J^l ^ ±^JJ 

jllLiLJI . (j^jA ^ bjjL> ajLi (jjSj ^.^1 ^ Jb l-, J l 

. a J:^! (> uMi o\^LAJ,\ i X Jk -k^l ^ jll_ijiiJl 


iaJjJ . IgA ; J Uulj Uaiu, 4iLu,jj Jl^jll Ja^jj 

. ^^lil]| CH3 jLJb JjVl cm JLJI J ^1^1 a\ .J..,\ l 

• IgAj IgA JJ ^JJ ^bll J£^lj 

IgA j^j ‘ ^ jlall A^j^ibll UiUJ) ^ IgA 

ji Ajji^i Ll^uji j^iu. (.[^^\ ^ L^uJi aj=u.ijj øj_lji 

^ ^1 J} ( uij^i tJ^ J\ J i ^u-V) a_^ 

LlJUJ) IgA <.bjlj . ..Iji^i ^1 ^ L_^b 

AjjUl i^jL^ åjjjjj -WjjJ ^ ji p.U^ a_^ji^i 

«.(/>. t (^yui i- btfLjliJb Ja^jj i^bl) . ((jjiJIJ V1 .. .) ^j)jåVI 

J«b (> IgA ^JljiVI ^j£JI . ( SigA ) j)jjyi IgA 

. diL^JajVI 



^ IgA 




qjj. 



'O^'- 

Vv- 

c-, 


^''Ti 
/• - V 

oii 




\X / ' 

(SJ,\3\^\ tgA 


• tfjljyi igAj IgA suSj2 (Ji« : (Tf) 









^ t CjUl lU^ IgA d • L>-^J^' 

S...,irA '^. 3u^' ‘ 

^ V . f:A'j?-i' t> å?*^'-? e:>^'j 

J^U^I j ^ ‘ ‘ 

\ 1 2 i.Mr. l ^^>*1! LlllAiJaiui^l ^jU-aJl 

t IgE ijS £jj4Lj2åA 

mjS2U ^ 

^ Y.) ^ 

. il£ll ^ ‘ ‘ S^SiS^o^'^ ^ 

^ Jcliill A=uj . CAU.VI Mast Cell ^aJI l^l 

jSlj^ A?.ii . SjjSåJ' t> ^ ^ 

^ ^ • CH3 . CH2 aw ci^ibSl^b ^=\^ji\ 

. ^Lil *—iLii^Vl 

:IgD 

•( ^ J k ) åpkiåi. jjjnLAuij 6 jjjoLiLi <> IgD «■(/j?- 

LSå ^ A^j. lU^' ^ • (ui^'^ U. . . .) ;^lj- ujd' 

^ 0^1 0 ^^ 0 .^ M CH2 ) ^ ( Domains ) 

Jjbj k^ilÅj , cjjj^I ■i=>jbj Oi^. -“M^jk. 

ij^ ^ cjLJ^Vl »3 a J Wj • j-^' 

A]^ jiSI Jb IgD -3^1 ‘ 

cjl^ ( IgE ‘^J ) IgD 

A^ IgD c> J-L^' ^ 

. 5jj_yiJl olA^iiL^l AJaj Ejiå^l cJ^h L^''J ‘ ‘ 








^ -B jjx_i IgD 

<-jjMl ^jUåJIJ jLouVI Cjp :SSj igM ^ -B UiUJI 

. c5>V) ^Vl aUI_^! ^ ^Vl j^j 

• ujLa^^jI&U 4jJ*^iui<a]| (j ^)^gaJl 

^ ^Uill CjlA^iai^l jj^ lil 4 ^jji S\^ ^UJl cjUjLjlåJI 
^ ^ . Uj^ SjjLl« ^ 1^ 

. ^^ylj_yliJl 

(JjLuLjiiJ] -UAiJaiuuJ) ^IjåJl 4^1 jJ j|a_l^) -s-;.-. .„-.^ 

JiC. ( djljjitJI ) ^Luol J5 ^ i Sj r..lwl| 

5 : Jb . ^ ^ 5^1 

^Lul) jAjliJl lJiLu^I , jg4 ^ ^ jgjyj _j ^ ^ _j 

^AiJaluuJ! 4^) jLucVb i_ibi^i <-■^^•■ _!| 

• ^Lbj cJLu^Vl . IgG2 , IgGl jSJI IgG ^ 

<> j>jj LS . IgG] t>aljj]| ttiljLbj IgG2 ; Slib 

c^^ij . ^ j)^i ^ ,-.i-„.: 

• Allotypes <2^1 iabiiVl : cjUjiJl »i*, 
Aiilbll 4i^|j AijiiJl (_b2iLbl ^ Sjj^l (jJaUJI (JS_Ja 

J u^j Idiotopes ^)å)l cjbo:^! . 4o,>,' l ,-, l_,w J i ^ 

. .iUaaui^b JaL^jVl jS^ 

: ^V) cLj^jjåi) 

l^jj igA , IgM , IgG cjbij^jkJI ^i£ ,^n-.,i 

i_iLiwaVl Cjaj JabulJ jjjicl ^ ^ b-, ■;.-, Vj IgD , JgE 


^ ©V 








: Humoral Immgtune responses Cjbb^V' 

QC ‘ V ^ A,JiLa^ ^jVl 

iib ^ o 

. j^i jl éJlfc 



. J Ji\ : ( 'f O 




• 44^^444^1 — ^ 

CLiSjll (j^ »Jia ^ Juiadi^l (J^ ^ ^Jt>^ ja^ lj)| 

(Jj^ ^J ijj3j ^u (r-Y) :1XJ J^l ^ jlAubVl J_^ 

ikb ^ . ajjVi ajUijVi (^jiuLo ijjjiij (‘-ji>o ^ ) t>i jii_SI ^ 

oS-uj . ^1 A*j cj ] ji^j ^ i^ UL^asJi ^Lu]b jiiA^Vi 

cip'^ ij^j c>® i-^i_^ ji ji*j aj_^ia]) a^iiji ajLai^v) djio^i 

OC. j)jui=SU jl^l ^ SjS)j J:y . A>>.a.„on ^jVl 

<—bii ijjj . s ^_>siiii ^j U> . u j i I ui^i aj^iaii ajLsjljjVi c.si ij i. \ . u-«..,,n 

t> Jljj JJ a^liJl ar-.j 

a^uji aji^v) J sjic j^iu. j^i ^ wJjJjj jiIju^Vi ijjj 

■ ( al l j^jlall ) aj^bll 
Cell-Mediated Immune Respones cjLLaluiV) 

JjiiJI JlLsJl jjli I^lja. ji.1 (_^l J__k a__*Jaa J a-, ^ I jj 

<ic.j^\ iau ^jAoii a«j (jSj. l aal II I j^j ajjrfji a^jVij (_jj iu ^ - -ui i ^ 

•<xiai]| iaiiiUj U^jJJ djjaua ( (*-^14 -^jJ^ (*Jrailllj ( i 'ah I I 1 gj_iJt^l 

jjaiJi ^c^i jjiiåj a^ (_gxijLi. (jSiii LjSj (^bn . ) j:>u. ai^s-.Ji 

. First-Set gtreaction ^jVl JiiJl cJc-lij 



. ipujL aikitii a^ua!! a.jUiuivi; ('f®) ■-'i 








: ^jS li. ^ ^ 

^ US) ^1 »i- d ■ second-sel gtreuetion ^ES J^l J-LJ 

,i) ^ES Jffll J-E5 i. .1-^11 

J Oisj . ÅJ.U. 1 jSli Ui .Vj • ^' •> 

^1 j-ij U- ^ J1 6. ‘i'l>- i Vii ^ 

s> \.>.S/\ (jjAj ia^ Lp^' 

: Immonological Tolerance ^UaU 
^ u>oj u' jWi' ^ 

^ J--! c^>> »jW-j • ‘ 

-..■,.u ' ixiiåJi J ^ ^ ^ 

J j]| ^bj Reumatoid Arthritis ^ • r^ 

DNA i^' Erthematosus ^1-5' 

. ....■^\ ' \psl ^jjii' CjIaujjJJj 

: jlJJaVl J iaiaiuudi 6*1 

au Sd^Ub culjpb Al A.^) o-^ 

.^EJ ajU' ^ ^'di 

. ,.■.-..-'1 jj^ > iEiVl jEEill ÆJ i^j 

. ^ ^Ij jOd 

, ^Ej, a>i' ‘ ' 

v--.„,-' l JSE J^' 

. (j.BiJb jai JE) EiiUi ^ ^Jiii i^eEJi ojEjEii j. 

: 









jjAl 3å l ,.,^1 1 ^ LuiSæ ■åjSLjill (—iuiLuJ . Jj-æLmiaIIj Ai-JI 

^ JjL*2 Cjlc. (JM -IpaJi 4jtajul ^jl LaJj • ‘Uc-lÅLaJl CjU— 

jjc.liij ^ Jajl jji^^ 0'^ Aj^I ^Ji ^ (Jjli-iJl Jj a ^ i}j —cJ:)—!ls«o 

. S -V . >» 1 j LS^ AiJallj l-i'lmoll 

: Hydrogen bonds ~ ^ 

a jij oi^ JJ-^ ®MJ^ (J£^ AluuJa iajl Jj 

jliuLoJI 'téJjUiSjj t ilsJil) Aj^ ijj — i.) Sji (_ 5 — Sj Als — uj) AaJ — U 

. 0-H-N , N-H-N , O-H-O 

: Hidrophobic bondwes 

' ■ *'j"'*' , V i ^Inial lj Hall .Jaj!j_)ll ^klaa-a 

^ aLall tllljjj?' ‘ Ly^ L>® HaHallj J —i-åall 

U'lj'l Ajjx-all (j^ jjjLaliljll sjai jjx frlxll Jllxjj J\ i —» 

. Jajij^l t AiUall A^L-iaJ 

: L)^ ~ ^ 

Liiij of jf ^ <> 

^j . l^UjJiSll ^1 Aj*J sJÅII AiaJl ^ JjUi V lijjH A^ 

. ^ ^ ^ (_^>al4i1>Li Aåc- a^)!!*-*! ^ u rfa 1 1 g å^l AÅlajJa a^ 

l^i -kiljj ojj£h1I (OjVi Jajljjll c> J-^ u) 

. A_i3lS -laJJ (_5 jS i_jHj AjtH^ 

jJLo (iDlc-Uj CjjH JaLujVl ^llj J—• Aj—jLH AJ^j—< all 

^.. u.^-' Ji t JLsi ^jac- ^ 11Haijua-all (J-^1 *J jl —ijijjll 

ajAlill Ajc-llall Lpl-lll j lllLaJåjyi Hall — U-lS ja JaAu .AhM HaH-all 









Sac. j^siuij aS Salc' plxu ^lall jjiau . a—t 

Cjasa (jl aj^jj Ul^lj tLiasjj .(IjIsI _u 

. A. ^Vi-v ,a <—Ulli ^ ajJaJlj ajJaouu!) (Jc-Uull 







iJj !jxti jl-Ai-bVl (jC. <■ (JJ^ ^ _C.JSJ 

. Serology 

^ ^ Clll.ljJaijaLAll ^ajoi^l L<i.lj__c. 

^ SjLflluwVl tilW 4^ Jj jIAiJsI ^ÅuoJj ( A^llo ^LsOuil 

: ^UMtuj a^LIaII ^IshSwiVI 

. ^ ^ {Jj^ ^ ^ i^i>>l'‘unA AiAC. jIAa]| ^iAjJflVl ^I.'I'^^UmI 

^ t_ul^l i (JjL.^^1 ^ A£.jU_ 4 JI _lJ^VI Q _c. lJj_“Y 

. Ai^^^)jLA djlAjJailuiA ^l.lAJludlj 

3 ^1 (jl t ^ \'U>irtU AC-jUaII Jui-liJaVl -^J^J c)-'^ ^J 

(J jJC- JJAJ ^»JAJ V l^A J J^ . C-IXulJI iilJj cIiIj—L- ialLAAl lil—U) fjja 

^ <1^jaLaU ^ jUa jLUal ^JC. cJuiSJl V .* !^11 a . C--Ujja-JIj 

.fl J^^ju<aA ^ ^jlAj-bVl 0 ^ (j)S * aJ^jaLuHj AjLi-^aA l^l cJrliJl ^>^-o 
Axo^l (Jjk^A Al^ AC'jlAhial l ^ ' AajLa^) (J 

(JA J^S) Jj-(aAl) O^J ^ ‘ 

. AjjjjuJ) (JA ©jUlLaVI (^ lJiLuJo) A-aJjl 

: 4 j luaA 3 | CjI4»u4^jJ) 

^ ^ \Ae. i^jJJ . j).lkiabU jAl^aJI jå • ^ i—^ ^ aII 

^! l.l^A (JjuÆaJI ^jSaJJ • (Jx^a31 i. ^ ^ ( Djixll (_^^iA£lj J J^ATl 

• ■*■1 ^A cIjiSj 






Ujl:sL é J-aJl jS-. : Complmeiit 

ki^ i jJbwc^ oU^I Jj^ 

w ' ajiSL^ ^iiJiuiJ (jlj ajjå-i-a ^-oaLJI (_^ (^jl— aJl J — i-<3-ail 

. A^jjj 

t f Vn« ^ iJiiU^jliJl : Antiglobulin A—^ 

: !)liLo . Ia jAk.<3-4 ^ jj^ iaLiji 1 a 'fta . Aic. Aj-aiuuJI JJ-iJ ^jSj 

2_,u-,..,l cajjVl tliAao t (-Jjj i_jKi] (jJjjliJ' ^k-c. 

. (jAljlill ^^ >» ^ " ■ “2 ^ij-aJj ^^U-a 

^jj]l IxiU. : Monocloual Antibodies Akuu]) SJj^J jIAi—« iV) 
iA.i6U LJXiilj ( Myeloma cells) t,^— 

jå^ t ( Hybrodomas ) UiU. ^Jc. Jj_.-aadi ( Plasma cell) 

I ■)) 1 .>i l l^Æ-jj kic. 3,., 'n-> j 1 1 LpLail ^ — pbaJl <2llli— a-a 

^ u^j aI^I j iAJaVl ‘ ^—ujUl« V-ij c-jj 

. (> VJJ ^ AJa-aji^l ^lidl OljUi-VI 







Aggliitintyation test 




1»^1Aj«oI AjiSaA^I (jLuijVIj (Jjlj|^j,i^l 




øo_11 


CjUI^^I ^ ciiL^ljll L£ t Agglutinins cjl_,^\^| ^^__o:ij 

<JlLa.j^ |jjj 4 ^ -^J-aJ^ cllbL ^lhi l a i ^\^ Cllhj>|-lnia,llj 4 i jS^ ^' 1 

(j\å i jIju^o) (^]c. ^jUJI J*.<ia3l ^ 4,^^^ JV® 

liA oal JJ ij\ Jj£ ^ f:ulj^l 


V . Aggluins cjL^Ijll j):uiaVlj 4 o'lji]) ; Jc-UlJI 

ClUlUl JiS. fV^I ^1 J^l ^1 (_>aljLJl 

. V®l4j3l 


1^ ‘ -ii-iallj ■■ 'u^i-u . ial l ^ 4^0 Jc-lij (_>olo]| djA_^j 

4^ ^ ‘ Ji-aaJl ^4^0 iALJa) Aj ^ UulSD LI SjiSj 

jl . |»Lc___)Jlj 4 4 iljjajoll 4 <— i„i i l |j 4 Cj^j IIIjqII ^Ia cåVI——^ 

LfJ^ dj*-^ l»lAå^Lj ^JjjsJ j^AiAal^l a^jjII JUA^H ^AåauA 

^^L^\ 1^1 (JåVL. ^ LS . ^JPJ?. CÅl.i4>»-u.iJ ^o t^l-^lJ 

■ 4^ 40*1 j^l jl-^l ^I^IaJI 4^Lu)VI aIj-<JI } 

. 4^JJ0^1 '''O'^iiiaH 

. ( CiLaljJI ) AiAaAaVl “Y 
^ ^OJ?' 4> ■ ^'» “ ^' l <jj^ d ( 4^^ dj^) Jjé^l -y 

. (jLVI CjI jbjcV Aj^I ^Ij^I SaIc. jUliVI 4^ ^AåluUj j\ 






SJiln J Sensitization ajw]' 

. AiJaiui-all ^ 

J Ji-J J>! sja jjiiJjiB Jj«ai ^ ^ : Ma - 

. (_>al Jill J^iåJ Wi®J 

(jL^I (3 j*Jj ‘ c/ 

Potential ( 12,J u>-S ) ^U1 .^U^l 

JjUj \^[3 ^\ j:>ll ,>i2 L-^J ^l^ijjkll ) i^Vl 

y jiii jisi id^i J 

^ i^Vl ^Ui • o-'^ ‘ 

. t^i2ii j>^>J' ys igG ^1^ -^i igM -i'^'j ‘ (>=»'j^' 

. Jaui v^ui! ( V ) ^ 

IgG(T) IgA IgM IgG 

I + +++ + 

111. + a-oaIaII 


+ ± + +++ 

+++ ++ 

~”J\77^r ^y v-r ^y o-x ^ui v-r jjé^' 

Uj,xon-v Hj, u-o Uj,xy^ jyJi c:^j 

I ^Vi 

; The Tube agglutination Test j4^' " ^ 

2a=^i (>ij-Sii j-'ij jyyy' j-^ 









^jLuo^ ^ (ji ^ J ^1 jj t^b) ^ 'j 

Cllc-Lu; 4^bVl bH-iaaJj . ^ J__a, ^ jj__a^) ^ ,^t l 

) oaljjJl tijjJa. t-iiSl] t^bVl L_AJaj . (^Vv) 

. ^_pJb]| j£JiJl jiul ( L:ijc 



■ oaljSW jUi' = ( ^ ■' ) 














. o-'^ ^ ^ 

ia^vt Jj^j ^ 

ju- <^i j' ‘i**®" ‘^' 

jU!l y>^i ^ J-iai f-j (' V') '"i 

. j^i^jin.) J--1I >>a' JjSi'oi^'*"^(‘^') 

. jl^VI ^ f^l ‘^' ^ 

jl^ jaSji o-'^ ^‘i-JV 
>ji o- ‘ J^' 

fijii-b 0^1 jai «ij»! ^ 

j^l ^ 1*^1 >:::i^i ^ cJj; >^->^ r- 

, prozone akUl Uil> c^ ^ > 

, A.^i W ijuii ^ 


yo\,h 

’lYA./l 


r>f ./I 


K>l'\ 

i./^ 


n '/^ 


++ 

++++ 

+++ 

+++ 

+++ 

++ 


_— 


jl^l 


———— 

_ _ 


— 

2 aW)A^l 4juUi9 


The slide agglutination test : , r :.^ 

;,>. kffi >Si , ky ^ j'ÅA-'i' ^ 

.> Ji. ^J- «->y^' 

Jii J^I ^ kk,, i-A- ^ y 

ski>. a-jSj-Ji oiiuii-Ji c^k b). cv-kk-. 

j^L, jl . JjJ=^l oJb <b.Uk 

1. ' w; uiy kjj" <y*k -.^ flyi-bj . •bjjj-ll 







* ^jLsJ 4j) 

Ia‘AJLu^j-a1 uiI1 j -lal-Aiil t. ■ flJ ■'> ^ ,^ o ■ ) l 

: The rapid plate testsis 4saå*^) ji^) -T 

^Ul j^\ j^'>“ jL^Vl 1^ ^likiMil jjLoJ 

t ^Uc-Vl O^WV'j ‘ t t:j^iLi_u.jjjll ) 

^ i>al jBl jl^l JlUl cJi^- c^J ( »'•'■^J ‘ 

-^4.-'.■,J l A-jaBuuJl : (j^UJl 2;M' 


i^j (^LiuJl S. pullorum j-tH'j?- 1 > o-c- SjU-c. 

f^Uj 2^ .å.^ Jc. J ) (> <iLja^ jiaii . Jl^MUjSJl 

UU , ^ . ^jjLll ,1. n-u.i J t> ij'^^ t_iLia ^ -^JJ O—« ^ 

JiLi. 0^1 jBl Jia. Ai-c. '^ y) 

liA J-liJI (»^1 c> VJj cj—JS—uJI j—Jajl ) 

J. ^-.' 1 ^ J J-l £51 ^1 jjlfr (Jjyi ^J—• j 4 — 

. aIajuj o ull I ) r*> 



^ J\^\ : ('fV) ^\ 

The milk ring tst i-wl^l ^ Aå^) jU^il 







Liji^ U-$^ AJSjSLiII 


Coombs T, Antiglobulin 4^1 jt^)- o 

jål<-i1l i >j-vJ ji (^Vla-ll O^aaJ ^ 

,^i.;a;luLA!lj jIAusV) J —U —uijjfll 0.]^ ^ 

.fill (jjju IjJ i (_>-3ljill clilA^j cJJåiij 1^1 Vj ( AjjS ^) 

Vi.M^' l i al ■ Uj <*'ij-». j£ AjuaiUll i. ilia^'t . ^j-\i,/i\l 

^*'|^^>.'« i AiJb i. aU-oj ( ^_)IajUkSl Jaj_J;)_C- ^ >>>\l 

jj^_jliJI ’'■>» ^jV • Jjii-all JijXiJl ^ Aj-asLill jIaJoVI ^»J JLsk ^ jjJI 
• ^^^ j ^ ' ''^ t>1 ^\1 ^JLslui AAA-^3jLa]l 4Jaj^ 

I . j£iii jkii 

1 a.^Ti ( ^ ^ A^LLs CjLI^jIc. j|.U9Vi ! 

M \jy^ \ |-|. ^'A‘i.,iI i ( ^ULo A^P—moIuls Aj_ ]\jlÅj 

j3j ( c^l jVl jiJI O^j ‘ jUjVi ijA ^ (j jli jIåJl ) 

jljb-tfjl (JSjjJ ‘ _ ly'Å t i_jjjVl ^» 1 I.> .'>i,>»'i>ii^lt JJ^ ( 

n-s.Y J . ^ISjSI A^Ujj . ^)SJI (jjlj_jli5 .i_1-^ j_g _C.J1J 

J ^LuuVl (j/«_j-43) c-Ij » ’ir'l sJJ— 3^ Aj— aA) (Ja3 —ojS 

. jliVi 





¥*f“ 

\ 




(jO^L’ >*e> 
Oj'y^ 

I •• fy 



iiJ.4 o-'ji ^ 

. 4^U 


: Viral haemagglutination test " 

objSH o^Ji o' 

:;■ •• <S^ JJf-^'j 


_iiJl ‘ Ortho and paramyxovir-ses 

0 ^ ;^j^' • Mycoplasma gallisepticum 

objSii cM-uij iaUjj'ii (Jajjli i5'>«) <¥^y ^^3y. 


2 ibc. jjjl J^asJl 


S.^\' ^ ^ji\ •• 

^ ^j> ‘ o^' L«i?^) o- 

dabjSll ^ ‘ J' 

: S^l j (Jy^ -2=^ ‘-^ ~ * «•'J^' 





^ t- ^ V 

. 4juLa^ l 

. <1^ ■A. ^/'ll lj A,a^l LjI^ Aic. CLu*^ COjoll J — 

a^ . CjL*aJ) s jAjlA : UUjL^) ^ ^ j3j\ jt^Ål -1 

Jj 1 — i l L > ij (.. 4 i < J) i'\ »J] \ J) ^ (JjLui A-naJ] s^l Jia Cjl^Xa/O 

^ . (%^) «■!^>a^l CjUjSII aSI*^ (JiLola CLlbia^l A_slS 

jV^ Jiajj ^l!li]| 1^)23 . A3__>iJ) cij\j^ ( AilSJ) 1 »—'C iA j\ -' 

(j<o <_jjjilj (J£jjjj ^ l-\i>ilj L-oljj < iiiiii A-a^J] jjAoj ^^-1c.I : jåij (_>^l__)!i]| 

. Aij^yliall s.|^>.aaJl Clllj^)^l 
: ijjaa1\ jjfl ]*iju1 -V 

The viral haemagglutinatio inhibtion test (HI) : 

iJllUjSill (_)^ljj (_^ic- ojAIjlSI A-aaJl i"' I Ål 

(JJa*Jj . jIAiJoVIj A-a^l ijc-lij (■‘‘i'l^ij ( A^jIAiJoI ^li-. ^jLaJl 

(>aljJ till^j ,_gJc. AæsJI ojJS Jajji) ^ _51 jl-i—iiaVl 

i^ÅJl (_g(J jjJl Jajn't jLiiil ^Lui) jA lÅA j . .-.l I l t'\\ \ j <l l 
‘ ‘ </) c£—® A__J_yAaJI (_p3)j—aVi (_>a—*J |_><!ij-\ uiM ~ ''A'i , „j 

jIAjl-oVI jjxiLa ^1 A-aaJl Lal ^Ll-Jl^Vl ^=iåa__*jLj 

• (_>ol jjll l-ijiTl jljiå.1 . (Jj^oaII 

Jj SjjIåaJI A-aaJl (3^ ^Ij AxaS (-iLiaJ : ^ tj^ jV) —) 

. D^l^)iail (^IjAaa 3^* AIaa (JS 

AjsIaII cjLåijji3l AjjIj ^ A-aalS Aic-Liai* oIjaaa : A_»a^ åj^ia^ 

<■ ,..al.,> i- > \ ^ .. 4 Y 4 y >1^ ) jiAA iJSJ I (Ja *,Y® ) ^—?>^j ( PH 7,2 ) 
^•^la'l (J^^124 ,a11j AI^JAUKA «,1_^)A^ CjUjS A31*a ( (Ja * , Y ® ) —aA (J_S _!j 

. ^ ~ t ai« Ai^jiJl 8jl^)a. A-VjåX ^\l tiljpj 4 ^% ^ ,0~ * ) 

WY 







. (HAU) ais>.lj j 4 .iui 4]| »iftj . (JæIS 

, oAc- djlJ aj ^ _>Aill {JæI jall Jamj jliiil ^ ^».iiisjj 

t_i jui 'UksJI jjli \ i • 1^ = i^j^\ (JæIjoII a^j lij : /Ma 

• 1^ ~ i • j\ = ^^_yAii3i j3ll __)LÅåi.) ^ 

^ I cJ^ * I ^ ^ 'j ■«>1>'^I ^ 4icLja« (^IaI&a 1 iLa—^V) 4åj v-^ 

4 a\» a\I * I ^ (J^ ^ ^ Y*tAy^ — AJ \ ^ ^)Jdå=All 

tél_pj . ^(_)^\^ ijj|.^j ts^ 4_jjLiJ) 4__j_yAaJI 
a.|^>A!a. tliU_^ aSW a • ,Y 1. » 1 1 >!> ^ i <c.Lai a \ A Aå__>_ill ajl_^>_-^ 

Y • ~ £ .^mJ l^>ii j . .XloM (_JS ^ !j <I j uii^ 

(jM , ^ (.1jIj__)^Ij (Ji^<'11j A ‘. '>J 

jjU KjlYl A^ i^t']'\J JjScJ o\l 4j.wa<JI J)\^ 

XiC. X (Jj-e3b»ll jW = j.uÅa!I (Jj>.ex«il j_>al JjJl LjlU jUftj . i^j .a,')1I 

jyA ^'1 ^ ^Ij (JliL^ ciLiaj ! ^ LÅJI ~u 

i ‘ ) a^lJkLall A-aaJl (JIiIaXiui (JS j_jJJ ^ A^] 4 Jtu'll J.i__AAll ^ 

J.1^ . ILLu ^)Sj LkS jliii.VI tJ^ -UiaJl ©jjU^ (^ i^jj . ^ 

\-^\•t\\ ^ Aj.XaJ Ajjoij (J 3 I jVuiJj 

= ^_><aljall iami (jjSjj i (jrfaljS_H 

X .lic. 

iS i */^ ) 6.^^ ^jlS lij I ^Jlxa 

Aju-iU iJsl i_ø\ ^ ^I (JiÆftJ) j 6 j 

.lic. (jU ^ (JaIS ., la.vi^ A^ 






. ^YA = Ax^'\ = jjiojll liA 
, A^^ ^ ^-loj Ajjoj ^1 Laic. 

V AjV . Ajj-aijiaij]l ^lå-aJl lili jlj^t ^l' ^A'l i . il J—k^aSJj 

i ^-jIIaLc OjIajA-iU 6^^j!lA-ttli ^Jj-^a-aii c'‘l\uc. ^.lai AJy_^^)iali t ^ ^ 

i_g {j-al^^i i-j'"''' jlji^al øjUi aj^ dlVla-li (_>^®*J i^J ■ (^J*^i 
i j< i<..A l (jLa jJdå-all Jj-£Xall ^ ^jAiJall JÆ 4 _ 5 _^:»ll (jaaljjll Lill l a tla 
ij t-'i . ^ 1 jii j i ^JuiMjall ^_plj (J> <~» < >l l Aial*-aJ L^Aa —11 (j— 

cjUjSlIj juå.Jl Ja^iall ( Absorpstion ) o^Ui <.1 j^U Jl j_jj A j »jiki i 

: jaiL^ jÆ (J^i JjAi j4^i “ ^ 

The indirect haemagglution test: 

( LllbjSll ; (jLa ^ AlalÅ, lIiLuoi^ J^lc. L^li .i- '^An l a ^3—uaL 

(j-a ( Haptens ) SJail jill J CllIJuåaauLall ^3-aliiLiiJ (jl ^ 1 (JJI—SjV 

oilA 4 aJJ,.. a«.ail LljbjSll ^^Ic- iaJJJ j! (j£aJ J^laill jl fal— j 1 jaJl 

tlibjSll ,3'L-caiLJl ^^ .^W ^il! jIAiJoVI JJj'bj (>“' J^ 

, ( Jl'N.Ti Lllb^jSi! ^li AC-^a^aii ^^i Aa-a^ali LlliuJai i^jj ^i^ ^'*^1 1 

3I ^^l.ni l j *^ / ^Aaii^ll tAi^a.laiLall "Ifl* ^3*0^ Al m i ^ " ^1“^“^^ 

. -jjlj.^il LllifrbaJ jl J^ililb j\ jjl^i liAJi (J ^ialLj A^^^Vi 

cJ^b^)Sli ^li 4 a 1 ^jaULali f A-vll dlb^^b CjiAkåaluLali 0^ 

O- ^,^-'..,a\\ _yi!i jiAjkåaVi Jj 3 bn* <>=ij5^ :ujiuili ^^Jaåj 

^i<-. ^jLaJi A^jJ^^j^i ‘ “’i ■ ^lA‘‘w.ia\l V3 • i j ’^latu (_yl^ ^3^^ g, -*1 ' 

bblLiJi ^3aui ^if- AjLiili e^jlaiCLali b>« (J.alAA >uali (j—L&—^ tj— 

ajjU ^tiaaajå ( Tanic acid ) <-i*li (j ^ ia rx . i Vjl eiibjSli JaUu ^ L .alja^l 





jIaUsI j^Jc. l^ bå .'i . al ij^^j t (JjJI ijpj^ 


I,lw3å*jui <— iLfa^al å jjjt A llj aL^å.<iJl tliLj^j^l J&iSj 

l^ås. tjiAll V jlAkJaV) (y» Lp- t ’ '«»n^l l ^ÅLUajJ t 4^L»>sJ I 


^Jc. t 5 i-=Lilj V t_j^l djUaJl L«£ . ioAml] ijJ Jill CjI jl^L 

^ia«! (_jic. (jLi-odlVl ^^Jc. Sjjli ^uA\ j #,|j_*aJI CiLjj__£1I 

4 jc_yill j 1 a»^V 1 j ^XaLaJl <_jlj^jSl) ajsA Jj tloajj . Jdilillj 5 1 ^ 1 « aI I 


^IjJI (^Ij^l Ij-Umu Jill ^1 j^Vl Cp ^Ij-aVl .li_c.j 

(j «.lj^l CibjSll CjI^ ^3 ^ J j_S^ 

• AæIlJI AjLaJL-uVl CjbjSll i -. ..-v 1 1 

: Pitation tests ut^jUl jl^t 

(^AjJa (Jj^OM ^ (_ 3 j| jll ■ l jj 3 Jii,u< il l (Jjli-o (Ja t-lnilja jl.i_La ^ j_a lil 

f>J iS^ IjSs- ^tAwaj øjjall (jlå ((»Vy) (J (Jaiaa. ^ t (3513^ 

(Jc-Uull (^gC-iJ . ^Lji (S^k^ L^jpSl\ J*a (J U^jJii (_luijij t VV) (Jjla-all 
(JUaj . (_, Ui . i iJill (JalLi ^jLlall Ai^l ^ t^li A.^.'...- cJ^Al (^ill ^ 1 . 
JjjUl ; jSij CjUjJ^I Ja JjSli Jill tl 4 l.i_UaLuLall b. 

. (. i l <!•> I IJ ( ^ dllj^Jill J (_l..^^\l Cjljjjj^ ; AiaJi^j^l 

dlUSj^ ^ jllall .liJallj A>.niiiiall Jjia-a Jal^jl ^lU ( J< 

• ^ "L^i Aj^ ( ^ 1 ^ Aaa.i*J 3 I .all (JlatlLl l^^ihLuLa 

‘-jAiji JiuLall jl , '\>>i'i >i ial l (Ja i-JJ_laijill j l _i “'A Y A__ulUj 11 j__i^Ujtll l_kHj_J 

( cJjla^l ) (Jj^lj Precipitin a>*i j^l jl o^Jallj Precipitinogen 

. A jaj iii -^l l CjlAkisJjaiall (j^lJill (Jc-lLi LJJjiJill (Jc-liii AjLmLij 












^ ^ 

. i_jjfiVl J] Ja^j 4llaJl L^jåtM 

-Jfi' ‘ 

o. ^ ^ c> ‘ ^ O J^' 

. J>JI O^li .li MS I- ul^J^ u'^'j • 

. ^Uall (JiU-ll t> '^J t> ‘t^-M' ‘-'-^ 

^1 ^ji31 VS å' • Equivalence ne ^l^' ^J*:! 1-- '^-? 

VS ui^ V^' ^ ^ ^ ^ 

v'M ‘ 

VSli ^ sy->l' VS e-J ‘ ^ 

-,. J ^1 Jipj' e- ^ ‘ V-^' 

i oUiLuuJl t> VS ;/V Mi—“J^' 

. I _ \'..i jaH (Jc-liij ^jMjJ (JSjjiIIj 

JtliiSI <_kaMi mm V-^J 

tÉliMJ : Vi ^ ->=^ j' ^ '^' 

liJ . jil£all jAj « AMu^ oV'J i ) 

_vM^ Vj- c> i=Så U. åiV- 

. f-i l il.^ H ^ IjImÅ -2^ “^J ‘ ^ISiill 

C> ^ ‘^' 

V IåS . WIS AJ^i C^J ‘ 

,_,j.., j-. CjA=^ 'i j A>.> iW li CjI^V Jal^j' lVm 







. ^jii\ JcUU : (T') 

(JSJSj : iJaSlj CjUxiS ^jJ 

. l^jJJ MJ*^ 

ij^j^ A^' (> «‘C/> <JS -W^ji = Aialu*A5\ gfåj 

oJjlij-a AiSJoJI iuåiouJlj AiiJl CjUSj- UJ^J '' ‘ Å)-^ 

, .j.., j-, ■^w; '^j i.;-i-wu^l å“ Vj t iJj'^' 

oUS_>« (Jliu : AjJoJI j A.«i>'-« tlil^ “Uå A^jj (^Åll (_jj^Vl 

. Ll^jAJ _^Vl J*^ AJjuJJJJ ( a£^ ) ^1 jÅ »JA^ 
j .“.j^, ^ (-iSj^ <-J^ -W^Ji • iV i i ir ' i tK ii itt Aj»»S (^L^\ 

4 ^1 SJAiu^ Ail^l A^^all OU£j- UJ^J A.i=i-^1 t> 

. "■■' j’' (JSjjUJ ^ VJ i aL^O* 

^laÅj f»_^ u' t^b-axiJlj iAj!.^j 1I 1—pla. ^-liaj uUj 

A^lJ A*iu*^l Cj\^ UJ^ aJS^I CjI^jJI ^1 Jj 


\ vv 










djL^^). a]! Lol i JSjJaJ! j 

uU-^ J^jic. j»£ljljj 4 CjUJIJI (J^a IJM c-ia^ jj AjJaiuiJl (j_o (_>ajl_ 3 

. ( V" Ja^l - ^_^>44ui2«all JajS ) ^ ^Lmlo ^jVI 


; Laser Nephelomentry 4jtwL jJil) (JmI^ 

JJ^ ^ jUk^VU JjIJ^ l ^ Jj£]| ji »jjSxJl 4_^jj ^,.,1 -i-' 

■Ixiallj ijA ^1 j JJU^ ^ Jlitj . ^ CjLo^Ij 

c" i l cj^^j Il)*^ 4jjL^^ ( _K ,nTi 


. JjkJI ^ Helium-neon Laser jjJ <> Lcja. Ul...-', ^:u 

ijaijlLill 4^1 jl^vi ^ ^J_yi J ^-;.-, ,,j (j_£4jj 


: jLiiJV) jj ^li4]) jLiaiV) 

ImmuDodiffusion or gel-diffusion : 

( (^jl—liajVI i-JJ—uijall CjljL_jLikl (_j j ^ 

. ( Oudin u^ji ) ^^jUVi Lo^^il ^ jLSiiVI jL^l 
. ( Ouchterlony ) ^ jj> 1I ^ jUaiVl jL^l -Y 

• 4-“Lu) <jl 2-« ‘-^1 jL^VI »JiA^ ClMjJlij Aa .jjj 


: Oudin Method 4iL^ -) 
(J^J <■ jliV) Jj-aJ) ^ JxU ; ^ jLikVI J 

aAc. ^1 laIc-Luj 4 A 4* -iUh < i 1 I C3^'^ ^ t '1. ^ 4 t-j 

*■. ^ A^lia-a ajV a^^ c J ^Ic-Vl Afc^un ^ il l aAA 4 ^Lil 

4_ijja: UAjc. LlS_>a . '\ 4 ;aU . id l ^jlS lÅli .. J^jjllj 4 tlilj_)j^| 

AiAadxAUill (>> Aiiiå-a CjUjLoui ^ Sjiu., 


WA 









: Radial immnodiffusion 
J^l ‘ 5^1 ^ (> 

S ^ AUaLouJI J‘ CS> (34= (^ 

i>j^' <> t34^' ‘^'4! ‘ «■'>^' (^ S-ij—?-><J' j—å—“ 

i^jJj cfej ‘ Sj«^> U^i a jj^Jj UJ^J • J^^' (/ 

,_'...•> Aiku ^ s l5^ 3j=^-jS ^ 3^-5 • 

^ cJlL^I A-JiUJI A^ ^ s 

c^ c5jU*- 6^ r^jcA^ (> • =J^' 

tjK.^, ^\ Jill ^ jW 4jjlLu AiiaW (->“'4 ^4=- 

: ^till (Ji^l ^ US . IJ jl:}*-^' a^ 



; ^ AiujJa ) >4^1 445LfS) ^ jLSIjVI ''' 

Ouchteriony’s Mepod : 

jlfcVl (34* (^ (/ <-s 

<jA=v) SLu i 4 jj33 (4-®) =■^'4 K 














sj 5 i ( 3^1 djjj ^ 4 JwaJU sjjLskJI aji^lj Jjkl| 

<ilji!l ^ ^ ^ jLæaI) j .I t^i -t nu JI U^li! Jj^ih t-\ a jj) (j—a 

^1 4ikjJI ^ -ts-Å 4i>_^jåaJt 

^Akialj Cslafcisafctt* 5-a.iåiutall (JJla-all t"' ' !< |jjj 

. AUalt j ^ JSj ^_^U. ,^Jj Jaå. Jijuj 

4 4£i«JI ^uuitj^ (^LlJI jLSijVI ^l-iåa«.) ^jLaj 

• 1^ j (jJJjjkla (jJJjk 

j5ll Uaå. jj\£ lij jl^VI ^ j ~ . j 

. {t\ Jlili jlail) tjlA i J a- >. .i ^\| A*j t (jjJai]l (^jk l_'t< 




ybUJ) A(^ k5t4ii yi jLii«i j4a.) fljåi.): ( r 1) jsji 
. ( ^ ^ ^ r Tizard I <> ) 








lijj • (j^ UJ^JiJl lijj 

(^1 . y_>. (J!iljUL. tjli 4 (>^' Jjj^ JS-_^ 


CjlAUaLouJl (jft <Ju^ jLiijVl jW^' O—^J 

(_g]c. 1 <^jJI Coggin jIj^I c 5• t>^* 

.:.\ \ ^1 J43 2uaJ ^jIAjJ 3) OC. i_i<iiSl3 4^ jUÅuVt 

SjU& <_iJJ*- jUii.VI liA ^ . JjpJ' 

. ^ >1 ^Vliiui _jl 4 LjLi-a^) ^j U-a^ l JLaJa 


Jjjj . J^\ J-L^J 

^ ^,4,yv\ aAA. j{^\ i3ii^ C^J ‘ 4> ^ 

^1 t^j^\ iS j^' J‘ f^' 

Jc. . jlé.S/1 c> ^J ^ <^'^ 


CM J^l 1^ J^' Ujc-UaSl “Ua. X-L^ad*^ ^.iaa-J 4j_a.la.j A^j—^ 

>J' 4^J 4^ 2:^-« 

Sjia. 

2^1 ) ^Ij 4jll^ 

iai. J<.y'j _ A^\ ^ Å^\-^J\ Cli_jl£ lij . ( 4ijj_»Jl 

, ^J:^\ j Wi^ ^ -^' 

: Immunoelectopboresis ^^UaU 


0^1 ^Vl 4>^ oa^^j ^'j^J ‘ ^ ^ 

^1 ^ ^liJ! Jj ‘ 4>^’ ‘ ^ 

; ^\' \_A^ iS^y 'J Al-iat-all C-Uja i<—li 

^p] bk^ 4 Agar-bufer t> cj^j^ 

4 6 jf^\ tJd^' V'^'j ‘ ( d^^alMW« ) 4-jjJS-JI J^U 








iii]j (^Jjj 6 ^ kc-lut ) ^ “UtuLLo o Ja jLc-Vl ^ ^ _-il ijc <. j l' ••' 

. jl^l ^ t JS] sj^ CjUjS^I c 

J;iU. -1 > >IU , I^1 I CjUj^ jLuui l..l j% I jli^Vl ^ J a-v ' 

^ J^l Jj^lVi ^ h->—^J ^1J—^Vl 

»Jjå éJjjjj . (_ijj^| J^! ^ ^AjJaWJI CjL^j,£J] . 

I 4 J iaal^l CjlAkiaiuiJI f .\jiJI ^ sjJloi*]) j|AA-bVi i—LoAj c. . Cli_3jll 

(j-o -i^lj ■ 'I *>»''' >' I c-HjS JS ijLu t jj^V) ^^ic. Lj^jj ^1 _j3i .mT, 

iiJall ^ (Jc-lij ^ t ^ Aij 3 luiA]| 

j_>j1j 3V| ^jlLu t >_ilj^)*^l ^ ^ _&_^l 

I ^liJ) ajiaJ) ^ i_ijjx^l ^ya iK^iLJI ^IjSVl ^ jJ 

* ^)44^-a]l (_J t ^ (Jill ^ 4 ^ ' 




. yCLUSl 4:j5LkjJl : ( TY ) jjj 


: J,<rtoIS jjl) ^ it laått \. \t.-i 

ja«J Uiu . litj ^■ 'iVu . i^l l 4^1 j£j J]ij J ; ^ —IJ^) - 

(_sj4*Jl ^_gJc. l^jjja j.jjiil SjjLto jljikVl (JjS u jjlj . t^AUall 

(ID50) _J A4a^) ^jaJl JisJ: ( J-L^VI J ) 

•( TCI50) ^ jljJI J] 4 J ‘ 









j-Wi JS ^ ‘ sJuljS^ JaæiJI jaaj : JjUj 3\ jb_^i 

. ( 100 TC1D50 ^ * * ) ^ 

JLi^ ^ t CiSjll ;> ^JjoiLLo ojj3 j 4^' ^UVl (>^3=!^ 

i^lj t ^ ^ 

jAj lU^' • £J>^' CjIjA— iill aij 

^jliJl ^jl>l' C> (%<=•) l5J^ ^ 

. 4 \ •'I -"' ■'^' (“^ *) ^JT- ''•^1^ Cjlc-^yiJl 

^j-y-'ij t 4 LailJ t liilj Ji- a -all j:^Jj lU^! 1-é^J * 

4^1 4:l<ij i ('= *) ^ 

^Ijj (J^ Jjii-all (>1 ^1 j A.^ i_JlLjajj t SOjlJ^ CjljjAaJ 

. j^jVl 


jA JA.] (_>ulJ ^jiall oiA ^ SJ^Uill Jj-oJl AjUi ^j3j 1 
^o 4j^ ^4.1 1 tiilc.j>il :iAc. (j^ (3 j^' ->*-5 (Index) JjUjII <- 7 J—^ 

^ ^1 •) Aji-AiJl Clilftjadl ^AC- (j^j jJdi-ttll Ji-aJlj I^aUu —iSl 

J^\ JjUlill C-boLUi ^l£ Ijj 6JJ- 

JaLiaII 1-u.ijx, jjiil U* ^1-*^ 'ojj—^j ■ {° ') O-^ 

. jjiUaj-o LttAjLjdC-i CS^ ('^ *) ^ 

: Protection test ^Usiil jl^l 


djUtj^ aL^I JA ^l£ j 4 JaUaJ) CjI jLuå.) Jl^l a_^] j—tb 
(^AjAa Jj-claI ^lijll CjliutfiSl AikuiljJ j^AJj . 

J£ j 'a-vj ^ t oAjI jLs CåIAjAaJ oAC. jjAiÅall J^-oaSI AAaJ : jL^VI flj^V 
^jUaA ^J2»A Aæ. j-aa-a CjUlj^ jiiaJ IaAjO t jljja. A£.ja>a 

. ^ (jAajl! ) U^J^' C>“ j' UJ4aAA ja 


\ Ar 







^LaaJ) dll q\ Ajui MU 4^l;ij ^aSaJl J ~ ■ ti 

Jj Jsljj l^jl VJ * t^Akial) 4^lai] iL>"^ U__ ' < '«“< 

^ (^UljjaJl jj . (JlibljjiaJl 4-9jlia c-ivtikl lUiii ajji^ (Jlllj^ 

^IjlASia) LU*<aSy 1'^ • lS AiC. ^ lilliS j /J jA_*I] Ij-ij ...l.i.a, 
tillj gjljj Jc. Jj. .n^11 jL^VI C>A Ijj.iii Sj^ Ljlc. 

|j»l.iiiuil ij$AAj . aLKII ojjLa-all f’ljaJ ^__ 

Vu^iol l Afcj^l ^ lJijjx^ AiC. j] i_'_' ...-'' I _o ^ 

^ . (ID50) o ♦ <r. j^\ J (LD50) o • 

: Compieinent flxation test A.aaU) L:^uj jUi^l 

(jc. I- V>iii‘s\! fnu-< jljjikl ~ s-^."'... I 

O-^ J>^ jliJaVl jUc. JjIJ i_jj . ^:jj__jU^J i J i^aJl ^ 3 

^l.^^.Uiilj Cl}l .XkJaJAdhLall ^Lu^Vl a^LSiluiJ ^^ \ 

Q^\ jJ)I\ .■ ~ IJ.^ «J l ^yi ^ <jAAi jLni^ <m[c. . 4i 

i-jl4^l 4 Jjjl J^iiåj 4 jjJl |j 4 ^Ic.j]l : cJi« ) Ajiiila]|J 

■ ( ... Ajc.!)la3t 4 jj jSJl (jjC-Uall 4 jLuiII J 

• ^ ^-0,<ila]| ‘"'jf'' j ''"'-å- l iSJ^ 

(^on) CjIjjJ-<ij aJc Jii-v<ill (Ji-3uJI JOaj ; jV) 41 a 

AjjIj A^I/oSj Ala^ (Js A^a-alLall (J_yj Åæ-Lui i a. ^ i oAa 

aJU. 'kc. ( ^ “ ^) 0:? *—iLi^ ^ . ( !il!Lo A-a:s. ) AubluiuJl (j a 

(J^ A^uiall sJjLs-aJ MHD ^IaJI Uj^l Jiajj . A.A-ola]l ^ _ U 

(jj-ÆAJ . jbikVI A-a.«ial] I^ jUall A»j/tll (J-usa^ ^Jlklujj . j l m-^ VI 

4(Ji^iÆll )jlj a 1 AUallj , ^\ ^ ;^~^ >l l < ^l i L^ljjl iaJjJ A^uiLLi oJU i n' l'iVl 








'i 

V jj fj 'i'j • cjSjJI ^ Ci_4MJi 

. 4_Jj^S/1 ®-J^ <A«la]l tJ^J WAH (—!.^aj 

^ ■y _'-. jl J. 1 j| la^^J-»1) siA eit> 41 aJaS 

2'^ j.'W ^ ftjA jl 4-1-«!*!) t 'iu^ (jc. i_Li£3lj -tÉlljj —1^4 O-j-åoijuill 

^LifcSU «•! jAiJl djUjSll t>i c5j 4^ cs^j i_jL2^ ts^jVl 

å*-^ -^Wj • ( Hemolysin ) «■'j-^' cjbj-iU Ua 

: ji <^OaaJj Ujc. ^Ij 

>aa-l Jjla^l ) j*Al! JiLsj) lJAJ “ 

lA^j t Al^JI - j-> c^jVI WL_JI 

. 2 2 ■;^j"!'" j — Jii.^1 ^»AklMLall AjC-jill jiAiJaVl 

^ JJ& AJjjjVl tlibj^li ASk-i) ^a 3I (JCiLsjl ^ Jaj " 

‘ ( ) ■^' ~ ts^ 

^ Jaiå c!.v.1aJ åJjjl_>^4 ^iapjJl dljAsJI Cl4>-^' JW— U^ 
Aj^\j - j/'-vJ I J*^) ^ A >. >i2 >a ^ iAi^ai AajJ 

jjji (%® « ) tX^Lail 4^ iJllAi 41 ^^Ic.) _yAj jU—fc Ai—aJ 

^ 51kWl j;^lixll ^l£ sJjlx-a <-A?^ <-4^ • «-'>^' '^4 j— 

(j^alijll SASUj . tjJjjl>«J^1' ‘ <^'J^' '^4 j^' ‘ t ^xALaA : 

j ;4 ./<U j télljj <J^ aJji-J-JI 4 <mijJI (j—« 


> A© 







V i ojljlJ Aj^I (JljLil£ )jj AJVj . jL^Vi JJ A-«^al<i]) J iLo 

. Auin]! — ^^3 A^oaIa]) A_Lft£ A _ sLS 

<.|^)^j Aic. <_ijLi-iaj (JSUiAil (j^j . ^jlls AjAui A-^j-'i li]_Ij _IJ 

A-aaLaB ojLdx« d)i ^)^lj ^ A-odlcJ) t." 1 i "lA i 

.^^1 A 

Ajc.Ll<i djL^^)^ ■^j^j • *_^Ua2) #i_jLAAi,u) »3^ X—a j 
iJjjij ■^JAj j) i AxidlJ! jajji3 Jajj ijjli Aa j ^A ^] 1 


^ An 







2 Cjj^ jUi.! tP) J ia^ (jl 

. A^l^^xiili (3^ aXæLS A^ 

: Radio immunoassay ^j&lxsiyt «Uajli^) 

^La Jxuj o jSj-a JllAjJa! ji dll 'l i ^i'l .i u i till jljiii.Vl f iVlm.! 

. ■"’^Co , , '"^C , '^■"’l •■ Ji" 

‘ ^ ijj^j^ Geiger ^LxiuVI laUlill 

\ ilit ^1 L-S • Uo- Jjj) ^Ijiiiiojl ik^ l—^lr. ol:u_c.^ 

JjLoi (^b lllc; AiajoilJj P ^U-xiyi ;_>uLi—a 1—^1 J—^ I ^ aj— 

(j/1 j > 1 . ^1 1 ^Ltiiyi b-ia-j ^ ( 3H , 1251 , 14C ) 

^"' J. >. 1_J_^i A U..,l Jj 4^tlib-^oll J—o. ^-i—t f. J—la ^—11 1251 

. Jaa^ yi j^j Photomultiplier 

; bif -'« ■ ■■‘j' A-ic-LIaII a . ..i1iA\ ^jhj AaÅll Jj±ij -I 


^^^l <_ijj«-all llalawll jjii-2l -kiLlaJ 

j ^a'iH jIjI« jLaJC-Vb Jj-a-all ^ llHaS/l jloC- OlaJ t ^ JA—iaAJ 

^Uall (JaI-^I ^ Jau J^l JJC- (a.>tijjAll ’l i X'u . u. all ^ (Ja-aalaJl 


Cj^ 2 ^ :i):L_-iaVl AiJiaiLJ ( Radioallergosorbent RAST ) 
l_ya \jSVl J '.l-' ^ . jnk^l Ji-ai^l ^ JilaixaJb jjljll—^ L>a»'j— sl 

(j^jlill ila da^JA Vj . ^-2 l« ^_y*aj-all (j^AjliJI Ha Jjla-« ^jAuUj 

AjlUi JlAiJj . HaHLalLj lliuLa < -|]alA jl 13 0)j—laVl til—il^ lij Vj lK’J— 

. ^ y^jiW ^(-- 1. wN I JoLuuåII (_J^\4SLi ^ olilaVl 

l Cllilj^l IgE iS JiALa »J^ “‘li 

. Allergy ^jVb 


^ AV 






Ju JaJi 


Aj^uiSljli]! A-^Lxoil »^..tiLjllA]! ÅA ftdji^L.4_Jlii! / j 

: ^IjII ja, jbii.VI IjiA Competitive Immunoassay 

— JjJI j) ^ ^jl]| j| jj ; j jhll i^jjsL^ JkialuLo ^ _uijj 

tjlaj t <! Aijaj ^oiJI ::_ .>»•'...^' i ^ j_^ Yo 

• f J ^>«VI AiUjab Jjia-bl 4' U.ij'i 

• ■ 'i ‘ >»'b.i < 'l l (Jj!^ ^Liubyi JaLiill 

■^■ *■■^ "‘“'4 C> ( Jii^ 'j JJ—i —ubiuLa i_ij_Liai lijj 


^-<s .'u>>'u.i.ft\| ^_jjdaLuj i 


^ tjLoi) Y . ^jjll Ax^alb JalbjVI ^ AjubloiJl 

Aj-a£ t Jml YYt j t AiJalb Jaijj ^j) j ... j^) ^ , ^' I 

JaLuLiJI AiaS jIj jlia ( i—ibiibl 1 i >>Y m ft 11 4 ift£ ^ C^b 4^^ 

éJ jxlb a J M-^ ft 11 4jj3fcl| ^ , 'i t Wu i iftl l -Ka^ (^Lsjj . ^UaJl (JjLJI ^ 

Afti)iuu> aJAi-ft ^ jLj&Vb ^loJl ^ ijJ^ 


. ^yfr i—ij^)*.« 

Cjljbikl ^ A^btiiyi A^Llall A.^glLJI ClVbbl (jia_jo _jj 

Radioimprecitation (RIP) ^lidl jl^l : Jl« . »...j-'ii 

^libl J^* •' Jb> ^_^bj^) (j^j_J| jb_Jii.l _ft J 

^UaII <ftftjlift]| Li $>—^tj . Radio immunoelectrophoresis 

ClbisJI i_yaxj (jftoiijial S^buill A^lidl SjoulLall CjljLui,! ^:iåa_jju 

-u-aLkj Herpes simplex la^\ !)bJ) t Arboviruse o^ jj^—å j^J ; Jj_a 

: Jift l^jUbiftj jjJaillj (>yilJ?JI ijc- tJuiSUj . ,\i ‘sil A aa. 

4. ft>» j_l J I j)Ai-bf 4 Cjl^jSisU jlÅlbll 4 5-i.iaJ^I (j \—Lj 4 B <-' ' 


) AA 





A \ \ \ i ’* 4 4 M l-a (> Ccindids 

: Immiinofluorescence assays 

La^ ; (JLi ' ÅiUlLo ["iIt I>^1 jlAiiaS/l jaJJJJ I 

1 jj t tjjUl (.\^^ o:i'-a (FITC) CAA^j^jji o^JJ^ iJ) 

^^(jLajjljUOjYn) ^JA J^ 3j J ji (3 j 3 tluiljc. 

^j^ljljj Ai^ liUj£j I ( jaajjU oYo ) J^>a ^ 

• u_j^^ jju-oii (RJ3200) B 

^hj Jjufiid) (ja <-T^Ji • ^ 

(Jjljjj£ (Ji jjJ ‘ ji=>aJI <lLa]! j3l (J^ ^ ‘ fJ:?— 

^jl:i XLJ _^ (^''') ts^J pH —li <■ Dialysis (JIjaJI 

Jljj UAxJ . (/i) (/ ^dUaadl ^ ^ j-AAj . Buffer SJuL^ Aa_ka 

^ lAaa^a U (jllld) iJall J^Aa-Saaa iiixj . JbJl A j ,ia*J SAjI>JI Ail_^l 

(jlhll CjIjI^I t> <^i ji^i Freeze dried Ia 4^ ji (j>V .-) 



















. ^ <, 0 ^ j\ ^ ) 

J\ Jj-'j...Vl_' A^L^j AjsjjJl ,_^ UiLåJl ^jl j-> jl J ^UsiSI “ 

v>. iJlLjaJ U^ . > at>jj (PPS) CjlLjijåJI iJ^ (>J ‘ 

AjsIS ojji (f*’'”'^) ^J-^ (jjuitiJj . ^li<Jl Aifk-allj cJjja-a 

A^l ^IjV J U^J cljjjLsJ t>jll (j—^ 

^jjk AaJlVlj plkiLa J^-?-« ) (>a—• -ijt j—3' 

^ lilllo Aiiallj ''■ JiaLjJ I i ^i'i i. i . a D IcjLL« AiJall jlS I jj 

ji ^jiu^l ( Jl JJ^' AjLJI ajolaj ojiaiLJl ^jC. (ji—« . ^ 

: iJIa CjIæ^JI (jc- ‘ ‘ ^LkUaUl Cjljj& CjU— 

. oj^j ^ U:ill cliljjc. ^ A^ 



j\ '••.AVI ^Loi^ Aiil jLu=>.Vl li* oj^j • jj.-P jLl~^V) ^ 

. ^ t A^i^ ^ (JJU 'A\ i >l/a ~1 







. j n-\ ^' 1 ^ ~CJ 

* mSLJ j F w l L i^ ^ lutJ ^ 


JuJaiu)-all (. c-fljja-a — 

■^aJs C)_J^ CJ^ ^^ • 4Ja3LLa]l 4 m U^llj ^^jxij kJb i ^y 

JjJall ^ill (jlj^i^l ^(_>^ |jL__åJaA _^jU 11 

Jjucui ijj^ Cjl I^J * 

* ^ t_JJ^Vl (j^^liJ l^lAiJal ^j^^^laJt Jj^ka 

^^^jA.«a»tt]l AJalb AjIuLaS ^ ^>a*J ' jLl^V) 

^Jl jV cllLiiuj^^l Aj^1-1j tJjujjU ^ £ ■4 £'Llu t. il i *1 S-l* 

A^Llo]) A » ^^ ^ -rt\| 1^* \ ‘ 

4 ^^Ll l J_^l:h-JU cJ**^ ^ • Ig-^ S-lJl J_J_o (j_>.ri-\jj 

. •% .ftllj 

cJ}j. ‘ i a. ^iI *.!■ <> ^Aajjjjj I j)-l4^V) lJL—uaSJ) “Uj 

„flljJaJ - ^ djjU-u j] As:>^Jy^ jl ^ Wq^ t 4A LL>] ^ 

.1^>i‘u*t.a\l A^jj jljuJa! ^_g-ic. Aj!j^4 <iL— kLall _ ^ !) 


.IxJa i^LiJaJ . ^1^1 aH {^^juiaJ ^ i t^.iiJLuL<a]l 

, j^^LlaJIS a^IHa]! 4« 'i^\l' U:A^ 

dil nli^^li^j JaLfijl iJSJ A^^ JXjJa (J^ja-ouo ^lAiJliajl ^ ' j 

. a\ \ AjJall Jaxij <iC-lj-ft]| 

: ÅjAy.,^;^^]\ ^4^LLa 3) 4>uylÅ4]) 

Particle florescence : 

Jiaj . ^n'N aII (JaæJLj ,]n\S >j ^ Jj -'it>>l l iajj_i 

AjJaJ (J^Uoj 4 iip^yaJl AjJaJl ^IjV cJxuijj 4 CjLolAJi^l ^_ijojj (j_jJa^l 

Aa-^ aJIjiV djLftj t *i'N \i ^ aaIxaII ^ (^IaaII 









»enzvme assay 


Ijl^» O—* Enzyme-linked immunosoenr assay (ELISA) 

. s ---.....ti J 


: ELISA test \ 


: Indirecf ELISA CP ■^' 

^ Jji < 

. Jkij . 

. ^jjl >^' 









• Spectrotometer 



. >iuai jÆ ij^i jUii): (rv) Ji*i 

: Antifody sandwitch ELISA |jjy) j 

JS^I . CjlAiJakoJI jc. ^UaJl jL^I 

i^bVl t^-Jaij ^jI^I ^ ^VA) . 

o^aauj . Jjlx^ <_iLaj ^ . ( Capture antibody) 

■^J ^Li,j ^ . ^-,..,JU iA^Vl ^ 

^mi jibiij ^uji ^ \j^\ ^uii.1 ^ Ls sj^jiij ^Vu 

. .ii-all Sji^ Ij^i ^ 



. Ail) )J^| jL^l : (VA) jLi 









^\É ^1 - - AJall t> l 5^ AjV Sj^k^U jl^Vl 

1 > w ^ i> ‘-^ 

• f^' (/ 

. UUoti ^ ^jll Q^aij^] ^-aa. [j& cJuiSi] : !ita 

^l^Vl o- J^ c^' '^' j'-^' c-^ 

^ 

; Labeled-antigen ELISA (»'^W 

tjjSj J^a • V^}i-2a jb_jii^ jiji^j 

; ^inii >j| . >J] ^IJ) c> 



. j,j«>J\ i<il—Sb \jj^\ jbSi' : {'1‘a) i3i^ 

uijU.Liyj . ^ i J^_ii^l l3--=^' 

J^l ^ ^ 

‘ 3>J' jM g^' 

L^ ^Vl SJ^J 

^ <> 3^=^ '^' 

^U ^ 1^1 ^ ^ ‘ ( Memrfane filter ) 4 > M J 





l^ji 1^ ^ ^ W—^ ^»—U '^n -n 

ji ma-iLJI JU.j| ^ ^ 

6 ^ LAAck4L4LH 

4*^ ‘U L^a^ *^ui ^ a^i c*jis i^j. ^ 

jIa^I ^ ^ 4 ^1 ^ a^^uii c^. h^u 

^ ^ui 4>-i3 <j«iji ^ ;u^i 
















, ^ 1.1-nJI AAjiall ^aJ-lsJU ^1 

• ™~ ll^lShlllll^f'l'^ltinl ^mmijSøf LJhAJ) 

Avidin-Biotin Immunoassay : 

S-^Lo dll^Lu^Vl 0^ Aji_ijLall ^11^1 j diLa-Jajyi -uU 

jjjJi ^Ji J^J ‘ O^oLLIa ojj ‘ 

JV j ^j OPJOi J^J ^jli . l^J—U—® Ji—^ c) 

jLo ~;l^''S /li åJ^Vl ,3^ UJJj i <P-C-yJ sJ—4J ia^JJj t cJ ^ J . '" 

^ aJIc, ^jhj År^jj^ j bj . nu . i £jjj^l (jJ^Vl -WjjiJ • 

: Ferritin Immunoassay <Jjjj>#^' ^ h-vu ^L ^LLJi 'WuuULAI 

^J.,|<^JJ-^ ("/oty) I_glc- L^JJ^ 

Jj >J ^ J^iijå jaJ) Jå-l-i AJ-^' "A J A_j:i:JI 

^liall (jijliJI ja-jijJ lil . ijp^ S^jjjSJj S-iJal JS— Jij — jjjjSlVl 
Jc. ‘ ^jjj£WI jjja-alb (J-aaij ^ L-iliiaJj jj—^j^U 

, a_^sliLa11 ^ ^ 









: Vaccines 

c g 

jl ^Ij^l (_> _jl CjU^I ^ S yia^ -^'>0 (JjULaB) 

. iJj^\j (jL^Vl ^lio (jkJ t L^uiajj 

JjVl ^lilll jjj^ ^UB LujSj Vaccina ^laB 

.( iSjL = Vaccina) jliVl ^ ^L»jyi 

CjUlaB! (> jjjiJl UiUsSI ^j_J| 

‘ (j^ ^^1 ^Loa. ^ ^Ui i-må ! 

cjUUlI A^UJ) <jL^VI (>:. J555 J^l^ élLiA J VI cjUUBl ^Ui 
c^jM> ^U| i^V 1^ 1^1 j jUr, ... 

^jL ^ jLJaSB ^lijll Cjl^ (.\ J^j Aic. jLuuiJl iå.Vl 


; CiL&lil] Ajc-UaI) 4jLaJlu(V) ijlC’ SjjjaJ) J^)jsj) — 


: ^LLaB iJ*aV) - ^ 

<>i LuiLuli (jjSjjj ojV_^ l jii« ^^1 ^ ^LiaJl cjljaljjliJ) jj U.-, 

^UV) ÅL. ^UaJlj ^li_^) j__^j jgQ ^ 

aJI_^) ^ jlALaV) jl^ é^j Aii£>lc. . J^l SJIC ^jJUj ^jVl 

:æ._^ ikVl <-l=kJ lÅ^j . U^ jI^V) 6Å4 jljxax-,1 Sjjå J j;j 

^l. ^'^’i ii i ) .lic. U^jjL^aikj Aj— o^Vl Aj i-.li-ll ^ 1 å"' A l 

.t>^l cUå J\ (jJJJ L^ JjjL jjc ^1 w.^1 

uiiæ (^å31j 2:15131 *.iJac.y j^iaLJi j^i cA^ijjjj^\ <> aju iå^Jj 

• C^' ts^ J-L> (jjSj L 







jP i \\et. ^\\\ ^ -^- 4 - \\\ aJI^ laA«4 4 .|^\.Å ^1 

. AjJaSwLall (jiiftJ 4^ 4 iaJ^ 

dj^ ^liJ) ^LdLuiVI L«-i>:jl Ijj^ c^' ^J—^ u) 

^. v.-'..,., ^ ^ISm j. >-vj ji Lali diLi.ljili! dj h.ril ..! ^ x_a.jj 

djLa 4^^ A^LmO^Ij iljJaluLa 4^ ^1 

: ^iUafr) AÅiJk -r 

pLkc.y ^Uac.] ^jJa ^jLiuiaJU t > , aj 

^UiUl ^IaaS 4 S^li-o ^ 1 -&« A—JIaS 4J^ „—S . ) ^L,«. ftlll 

(^ j Ai-_U^1 

... ^_ gJa« J 

; ~ i 

A^Lk-Aisl AjIaC- l-jI^Vj 

AAC-IjaII AjIaJjoiV^ 4^j ^1a j u\ 4^ *^3^ aIaIa U.jL™.^liill 

. 4^ A^llftJl jIJjJsVI 4^jluå-a 4^ ^ 

^»JOI^I 4^ ^UaII 4^j3j-ii-a ^Jj 4^1 Aa^ CjILoIwiaJI AiftlAil ^Ij^l 4^ 

aLaIaJI o-^ 4^ A^Li« 4 j,„^ uj?^' ' 3 ^ cjj^ 

f 'w.rVi jI c.&^ ( Ljliu)^ jl .iUiiSj_^)A^ ^ Aluminø 





. A»iaajb»Jl Ifi 

S 4^^ p.jm-9 

' 3*..w\l :ij& Oljjj^j jj*^J ‘^' 

. .....-» U. ^ jWJl ^ W>JJ- ^'>2 

^U-Jl LSJ^i^O^ ‘^■>^ 

. tjSlil ^rf'' ts^ ‘-**2Si ^ OUlj^l (jSJ 

: dil&Ulj) isL^i ~ 

j-u \; ,å.\^ ^ ujUlSUl o-^ 6 :l_c. Li-Jl^ 

: 5j1\j 1I clilc'j><i><«>^' 

• •» 

l^l> ^ ^UJi ^ ^jål' CjU^Ij ^1 j=^' t> 

SjisS jilss u' ^ ^ 

-- ^.-^-w.^ ' C> ^ J ^ 

, lil . oUl j;;\iU' O- <j^ f^' 

^1 (jjUlaUl tljljx. (>J . I> Jj^'j ■^' 

jx.y. UjV 

. (jiaJl (j-o (ji^Ji t*Ji cjjJ^®J^^^ 

„iA ..i^j : %- ^ 

‘ o^Uiol : uAu^j uA-^IAj Olj-åiaSI 

, ^ ,\<\ i jSA . sjAS cjUlil yL-Ji\ l.i--& C^-^J 

Bacille Calmette Guenn ( BCG ) lU' c^j • ^') 

-'ji.^\' CLulo ^ AiljA. 










^ . tWI ^ ^ J . iLLL^Ij 

oijiyi cua CL.^ US. ^I^I J^\ 3^ 

^JJjB ( n ) ^jill ^Uå^LaU US . 4JJ^| 4j=to^| 

^li« ^ Jj . AjjUi, 4jjj jIlVI ^ ^ js__^ 

S-la^ 4 lU^I ^ Sio ^ ^^ CjL^I J JJ^ (_J^ 1^ 

. ^jJLj -4 wj.il-ii i ijL^yi Liii ^1 cj\ _^1 jji j r- lajj_ ^ 

I -^-3 t J->5' ^ijJ aU.lSl Cjj__^ 

J)l£l3l ^ ^!lo Ajjj (> ^ -^ 1 j_^Lyi ^U] JL. . UjjI£j] 

. s^ljV) ><å]! ^ i^ilo ^ >T ^lilj >L]i 

^1 4-oaJl jlj^l SLili ^1 (jjLo)j3l ^ cjU.lD i-' j. LoS 
4 (jjclL 4^ 4ix^ ^ s<JjUlal]| Ji_o . , 1 ^s' l 

... (jjcUallj t c iKlIj 

cjlilj^ ^ SjJb Jij5 J 4^1 CjUUI]) J 4j ^-, -,i i t-i-^j 

03 :illo . Jjij ^J ^liUl ^ 3^-y]| ^ ._, U' l 

• u'^' 44^1 uj^sii ^1 

; 4TijrtD i^L^Uilj) — Y 

Jit 4 l^blLo ^ 4 j^ 1 ^IjaJ! Cjlikxi ij_^ j .u^-, 

C>MJ Ul^I cJiia 03 js: c>=>JI CjjO^ Vj CjUIj^I 1^ 

j:i£! ^UU) jL. 4^ 1^ . Uj^uiaau ^Lfil ^l^l ■-, U.u-,....' l 

• ^^ylLuiII 4£.liA]l 

^jSi] ^UUl ^1 Adjuvants Soc.L*J| j|_^| 54 1 .^, | ^ 

... 44jo*J) CjjjJJIj jj!S , COUL Jlo ^liU 4^LioJ) 4JUi]) 

■ ^ JJC. ^jjlj Cj:)d:.lij tljjlis. SOtUJl oljJl 

Ijj3 cjVU cjjOi J| J3 ^liBi ^ 4^):i]| cjU^ oSa. j) jSi J L£ 









jjJUjjålU l^U^ j=^' (Ji^j r^ ^ ^ 

‘ jrJ^' jfj • C?>' éJy j' “j'J-=^W j' j' 

. oAC-Lul.*!! W^) *— 

^ J j-UjiII ^1 

^>o J^boj . I- t J>i' J ‘ 

ci.ll cil^ JJ5 2al^l ^ ^ 

J , W^'r- ^ ^ ‘ ^ 

U:uu i LPL^I (> JJ^ </ ‘ A^J^\ C3J-^ 2;'>-^ O^y-^ 
^Uail ci^Ul 1=.3J ^ A.;a4ia. 

J.-.i;j ; A^l c^JiJ J_>=^W i ‘ 

J sjijaJU jixiu J { ‘-^ ‘-^ ^ 

JL. ^UII ^Mij ...( 3 j^ 

.... JLu:J.‘ ij 

: ^UwiS cjUliB -f 

* •> •» •• 

^ i ^l*å >1 CjlAxJaix-. t> 

. ^u. jj. WJ oJ ci>' ^ 

:iUjjus o- ^ 

^ .... 2uj.;Jl ‘ ‘ 

^>1 ‘ c/' > J^' ‘ ^3> : J^' V-^' 

. (Jj^' ‘ lSJJ^' 


t *r 







ijLiajj j^ ■VJ'-SjS uI CJ'Aj^' tJja^ tj-a'— a-jyi 3^jiaj (^Ij^l 

• fti^Lii>«]| ^Ij^l 4^ 

: Aotisera J>a4 - 

s O^jA j^ Ji-aJ! ^ji)l jliybVl jj U.n 

j^ijJi ^ cA^ V ^1 ijsj . ^ 

iå!. ^L^yi ( a-r ) jj, cjVUJi ,*ki-i 

Uj ^1 ^ s>l^ jlAJal ^ ^|__^ 

<ju-yi jj j! * ( j_^b ^r^ui) ^ jl JUL-^i 

U-I>J J^t^l yl ^1 J^l ^UjJl ) 

• (j^j WtJ* jIousVi 

>^UJ1 cjjll ^ ^l^vi ^ : Cil^j ^, 


) dU^jA --1 














»1^1 J t J i U - iAJ iafc, Ji Ji—c. ^ 

I^jj i ^ ^lAjJaV) J^C- ^J^ 

i J^A^ri^l ^ J^ i ^1—S 

i^j • ^ii^MsVi *.,>jnij!^ ^iu^u jl • ~\>'>...j' j i-d»^ i 

< jjl^l ^j^jJ^] OU ]jMi J) j^j . j]a)ull $LJ| ^ <^1^1 j]| u,^_^| 

j! (^1« i^ lf. « S J i,j—^] wjL_yia^ 

ti^jlk^l ^j ataikA i ) ^ « ^rAnhiSj»»]) (J^la, ^Aa^j ,Ji^J^ 

• "Sf^ tJV jll “^aS ^ j*-^j ‘ 

. <^jjll ^ Ul^lJ JumJI ^ jl CuJi ^.^Ua)! JuaJl 
uijM {^ill tjjp^\ Qui^ ^ j*rfaa«»ll tj^.ik^l i}t^\ 

tjj^) «^<Vj Homologous antis@rum JiUJI J_é^U 

—»SI -^1 J --a-SI J—a'I -ilj^i- g;j—i -i j-».^-»Sl 

^li» 3i^U»Sl duajj .iJlj Heterologous antisemm 

JjJaA<aSl CÅ^ ^'''^*- SaIIaSI Lft^ ( ^lull ^ l°°T I - m3 

. i^åi ^Lul I T" ^ ^ j^l ja. ^,^®il 

; ^ ^S]| ~ 






JjVj 4jaaJ l ^ ji (S J^l c>« ^Ll ^ l-JfulJ 

jjjijjji Jc-Laj j) . ji (j—u'—^ <—«UI Aj—ihll 

^-''1 lIiUI 4 ^ 1 ^ IjJ . .il^l 1. “'^ _j) -iliJ) (J^ —s 14^ -waj/aJl 

Ajsllll ^AwaJ) (j^\jC.\ JJi^ ^ —C.j jjl “^alj—i-o (Jj—1— 

^0^ c ^ ^Ic. t-iauJaj t C-j'j Wt ial ( (J nånH A£.■ilj-ijl ‘ l-jU —“* ) 

_j Jj.^1 (jia. (j^liuu^l (JjljL-kui jla. J—LiaSJj . ij—JLbj^Vl 

. till ‘ , '''^''' 4il3J I Y • ~ ^ ® ^ 


Jj..axJl ji al^Vl ^ 




(_yalill Jj-tfuJI (jia. ^ ajiå jlkliVt MtSj (JJ*® 

. ^ 'a^'ti i_gj:^ IaJIxJj ‘Ajllmll ^ -»ni> ]' 




i^l^l uLJI 

♦ ♦ 

uU^I 

General virology 

j— mlH ^5 jjiSjJ) 











ut^l åjl 14 \ 

Ultrastructure and Morphology of Viruses 


; U ll i . (jp' Ajv-aJ! — S 

^Ic. ^ ^UJl ^ ^ ^j£ dljjjj ) jJLtll djidi 

Ujjj Xdi diLiå oi ^CjUjVI (jL !iljLJ (1A V) 
j:kS CdilS ^1 dUj kflU. j^Vl L_i^l J^UJI 

dv« -iljk (JxlUJl (jL kjli ^Ldai Lk ( lSJ-^ _T^lj ^ ' ■ ^-- ' I (_>aj_^ 

(.S-*^^J IJ^jlilVl (_>b _ycS V jg ■> . n Jl j Lo (_5jå.Vl (_>blj_oVl 


(jj-ajliJI Sj^ ili jA Jdå]l Ik ^ c j_i .. i' i (jL ^UJ) Ik 


^ (■ iTk (^j]l JL^-oll Ik ^ doJisdMuJl (jLi kl Jj djljuV) ek (_g_k 

:i«j (J J^t_^l (> (jfc (> jA<l l ALkJl 

‘. '.'"'''^1 (kUi (jb (JjSll (^J (jjkb) 4' » K 

lSJ^^ LojJj Ujjj^ UJ^ kjl sjjSjuJI (j^ljxVl £>j«J 


. (_>bl^v«LU A. i> . iJ l S^Ljb 

t-UAoLo]) (jb ^Ic. ^ LakLL^ ) Jå_:iV _9j 

dj|_^ doj t ^1 _>?JI JJJ-b ^1 jJI jlilVl åjc-l _la 

J^vi 6- j^ ( ^>s djJJJJ ) ^ ijjjbil Ik (> 

AkiC. Jjl ai* (jSj jjj L*±L ( (_>bj^l Ik (jx ^Ull jUjVI (jjC.Ua (_>kaj_o 

(alc (jaj Jda^ k (jl£ ( jjkib ) _i Ijj—^ (_>bJ_^ d_jdj k_=^b (jJu_Loj 

• t(_><a kU] ^'AA^~1AA*^ 

jdi Uj.« ■^_??‘J b>^ ()A'^yj ^Ic, ^ (^k>,.ijjly ) clidajj 

ijL^) ^1 Jl Jji Sjb-oc j;b ka-V djJi. ( (ki)AkaJl ^1 ^1 








oiA t Virus Vivant Fluide o^j^' 

c^'j ) WJ 

. Contagium Vivum Fluidum <^1 H 

(_j^l JxiUl) ( (jijjåj jlåjl) t> JS A‘^A) 

5-»^Ull ( virus ) ^ ja a^'M\ i_^\ 

. CUl>dl (jjxiL« ^ aj^lSj o^j^\ CP- 

^jxLiJ) tijbuVl jj^ u- '•^ å;>^' uj^' 

^ ‘\>‘A) ^Iæ. ( Cell Culture ) 

^ ( nri ) l>^“ åA?" u^'j ‘ ( ) (*^'^' 

. cllLaaJl ji^jj ( ^-JJ j JJ^W ^ 

ji,] ^JJ (>> I-O-lauSj lJa\jÅ QA Loj CjUaJl jl liLi Vj 

^1 Vj L« Wjc- (j^' éjåjlcll ‘ V**' 

^.Uiaij Oiék^J <> i> ^ <> tljjsLiu 

v^.ii lDU- c> ^ ‘ 

i J^l£ (J^ l^oTi iP=“ (^' SjaUI diULajll (> 

'J.\ l ^UuaVI <^Ld*Jl tV>a> ujL^VI o^kL J t>j 

: ^inlb 

I j-b ^j jblj i^lSla.) ^li^i C>j -’' 

3^_, (jj£j cj> s?^' j' jbl^ 

^jJl liUij 2-^ ‘^'>^' ‘ C-^ ‘j' 

LJjls ^ J joil) ejbi t -ri . 'u ^ij V t-t t- Æ ll 6jbA.i CjSLo ijj — 

t( AIDS ) ^aib£Jl ^lldl (_y^ ^^ 

^JA 2o.jlill jjLoiåJ) i j3 J :iJ V Li-daa^ u'jy=>^' 

, ). >,»1 1 ^1 Cji ^1J ^ Cjljdill o^'oj^ ^ 










CjU^I ^ ^^1 tillig cjIjUi]! ^ Ui . jISjVi ^ (jÅj ^ 

j • • u>^'j j ^ _^1 

. CIjIc.^^^^^ 1 ftjiA (J jt fc /n'*v . 0 un% ^Luiik 

^j-ci jJ Jlwj c1jLl=J) (j^ jA>j ^J*JI li^ ^LuikV) Jj j c-Ju j 3.] c '^ t 

t ^1 ^j.« (jS-<0 A-iiajt iiuijl ^)A_A 3 ajll 

^ cJLaJl Lft£ 

i ^iSj]) (—jLiL<iC- C>* cUlLo^^ix^l ^Jc. Å m 1 yW j 

La Ufl^la-A Ajj-a^I 'i <j_u!^J (_T) L -v _<i3 

(^^1 iiklb L^ j* ( Genetic Code ) d^l n>'l jjJj^ 

l-o^ t (-IljLa^ji*-<Jl ^AJ-c^ ^-Ic. -».s 

AjLiC. (Jla 5 -Ja-oLc. cllll J La ^j^l JSLUl ^ -^-^1 l^c-uJajJ ^<^4 

UjLall J^] oi^ ;^j AiLubJ AJLtill j JaLAiJl n 

cIH CS"^ AjJ-iaLall CjLoJ^I LijL—JXjVl J 

CjLujIjJI dJA (Jys. ^ lij^jai-a ^fttfal jSs ( UjVjI— uuJt 

j) <■'>“ i^laa.J I4J jSil c,^——<^' (J 

lijjjc« L£ t (^jDl ( Genome ) s-y^jj cK-ij jLudjVI 

AJ^^ULO ( V — One — Genes ) is^ <sj^ ejLanJ) iji* ^j) 

jl A^ljjaJl -^alaJl (jl lij^_>*^ ^ i i <-i i LaS ( Ajxijj]! i-'V I^-i,.. YI (jjjii, jj_ c. 

^ C"OnC"Cjenes^ Lu^aji * 4 <* n L*l i ^j^^jJiiJl 

U^j 0^ ejUiaJl oic. ajj^jJI élij 1_aLj 4 j 1 _kij 

AjlaellljJJ-al! i-'Vl ■s.'i, Y' 

JjJl^ l-y ejLijl*-tt]| bM (J!)Li. (j^ Lt^ ( LSMjiajjaui J-alJC. 

. ^><41!! cliL^Vl jY* j 










J J ^ 

'■ s-:, < ^Ai ^1 UlAåaul (»Aåawu 4-6^11 »JA ^j3l 

)i^j 'A^ <.L^Vl «JJ ^J-5> å- JSiS ^pll (> 

1-A 4 ^ISiSl Jc, SjJllS ^ 

j-iii js ^ ‘ ( ) ‘j'-^ 

,-.\^ i ^1 j=J) å“j éiJ^J ^ ‘ f>J^J?^'j <f^ 

3 A*jj 4 <> ^■~^' ''^ 

^1 J.UJ1 d U^J^J' (^ A) (u5j>j 

^ SjjlSj Ji' _>M. ^ Aa.ja ^ Sjl^ > <^-^' 

^\^Vl ^ ^ ^1 ^ J^' ^ ^ 

l^jj tjS-J V <^'j f^i'J?^' JJJ-^ 

tijUJi jiiii ^ij <3*^ f*^' e-j ‘ 

dua. <3^1 Jiij 2UaJI tJujiiJ (jl«! Ujpl£j Jjiaj WWJ 
(Infectious Particles)4j?^ diU^ u& éjlp ‘.^jL^aJl jL Jja31 6^^ 
jlidVi cuii oUaJ) Aio ( ^.(j r. .-X. ) UjU ^ >^' v-^ua- 


^ ((.-o Y • -^ * ) J (i*-^ ^-’' * ’ ) ^J>-^* 

Vj J?3' JJJ^ ‘ 

Ajjé^l u- t> i> lSJ-^ 

: 1 ^ L®j 4 j...æ_^>«^1 




RNA 4 DNA 
RNA jDNA 
RNA jiDNA 
RNA jIdNA 
RNA i DNA 
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^Ij^l Ol^le —% 
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DNA 
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tljl jlila 
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RNA 
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lo.-Y . 
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(■llLaJ)l*^l RNA ji DNA lU^ ''' 

. A^l 

SjjjjjJall dlLajiåi^ lAjlajåV Ijiåi JjlSiill (^ic. tjJlla JÆ (JllLa:iil —"T 

Ij^jj 4 A^l AjliJl (iik.b Jåiail! 1 (jLi—IæJ 

. L«Lij ~ j'-^ ^ (jj 4 ''i l o-k\ l (jSjiil 

IjjljjS« i-j^jj ^ (Jj 4 l>L*iajVI ^j—iaJ ^ V “ t 

'. v^.' 1 j^ ^ CiUjSxiil ttjiA, V ^ (J^ SjLaJI 

. ( V irions ) ciil<'U.i>ll (JSJa] 

(j^ 2 ' 1. ^ ^1 1 2 JM «2.1 CjLtt^l jijSj 4 diLuLyj cjLi^l lilLu 

■ Aj^LiJl ' 8 2' 

1^1..' \ LajIj ^ <1-11 ^V\ 2j.ijt-all CjLmiioL^Ji ^—a dil— a:^! —1 ^ 

. AXi 4.5^ 








iS^ dsL&^l ^jrfS—aJ t.^teii. ,„ai ^ 

Ol j d]Vl^i^lu)l cIj^1 (J^iihII J 

• AjLk^«fiIj A-jljhJ i 

: CjLa^J! sLii CjU^^>lai tllSlj ^Vl -1^Jti 

oLuilSojl j cIjI j^ill jj ®j4^ oIaaJI lIjSj • JjV) ”1 

øÅjJ)i\ lift ^^Ic- ^ ‘ 4^\\j4![nl) si Jill tljl^l^ C5_^ ^ 

L |jj Ufuu jjkill iJlc. ( Pox Viruses ) c^j^l tliLii, (.j^ij 

cIjUI jhuJI 1^11^ ^ j ■' ■* - ^jk^l ^l£jj j t"!! ■<'*\\1 ijA ijlu^jå 

l^‘ii<*MMt iSj^\ t **! ! , «-^l l ^ ^ Cy^ ji^ ( Protozos ) 

. ( n^^)all 

Sj j’i-s. ■« Aj^l^ (SÅ^^ya (j^ Cjl/aSkl) ^1 ^ 4jjl>* ■ .J) 

A^lxJiiall (Jlu^lC'Uull ^UjI i‘‘'\a‘'..il ^(.5^ 

AjliJl i_y^ ^ Coli j jjl£!i]l 4ja^! AjL^VI i." i5i.\l<ilj 4jlåJ) _9 

^ 2\.,i\.,i (jc- i't\y^\ (_gji^] LpLåJI _3 j) 1_^ dil_1^ 

^^>iåLs3l aifc t CjLaaJl j_y]j CiljiJaSlj t-iiSallj LjliJijVI CiULoC. 
jt CjLaaJl ^ ''j''^ JaLaiV ^>14<'1| h'l 1 ^ i l J ii i j 1 j.iul ml (_jic- _J — 

^ ^ Aja-aiJI 3jj_ji]| (_>ia f,j —1JJ—uiij -iaaU 

• { CjliijJjJlj 

<Jjjl£ ^ijiåJI ^Jaui till iVi Ajli (J j\ (J\ (jM ^IJon I Ajjln t) 

‘ “ *' (^1 jVl djU) JLj^l ^_yJaijJI ^1 j dlLaaJU 4j.ia^ 









; 4-lltlll Olj^^-aSI (3^ A-«&aJll (._^^j^ 
iijLjjl« j^l c> \jjj^\ c>^>aaJI -^*2 : Nucleic acid ijjjj^ ^jÅ—éaJ -\ 
JiAj s^^l i >al! (jAjSa jjx, o^j3l éJlLJ! i U j 4-&aJ) 

^'A"v ^jp^ 1^3^ A-a.^! ^ISj 3)^ ^ ^ ■ a'xl i (^J— ^ 

. dlLa^^lx-.all 

i^jj^\ U ( Virus genome ) (jj^\ 

. ( RNA ) L$ j_^' c> j' ( DNA ) L) -'>“'*' J^' 

( Ribose ) <>> ( RNA ) (>a^l aL^iL. ^jSjjj 

4 (Adenine) J^' c>= 4-^ c>j 

U 4 ( Uracil) J:h' jj^j ( Sytosine ) åJjj^j ( Guanine ) å^'j^j 
.(jjakjjiSjVl ^ J.j^ __)£.« AjLjiIui ^)li3 ^ DNA ) jj-QAaJl 

: :UtiSI ^jj^l j»i' iS^jj L>i=^ t>j ( Desoxyribose ) 

ilip. 4 ( Thymine ) uj^jjj ‘ åjjj^j ‘ åi“'j^-j ‘ cj-^' 

U 4 ( Purine ) åJjjjJ' ^(J1 u^'^j^j åP^' ^Ijill 

.(Pyrimidine) (jj^j^l ^J\ upøj ^hIjjJIj 

-. .l i Ajic- ^^ilaJ Aj j ^ ^1 Jsl>i«i ^\ 

jiuJl ^jV) å_yjj^' Sji åw fij dA}a> ( Nucleoside ) ^j_^jji3) 
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• jill : (i Y) Jiii 


-ijc- ij^ ^Ix—j^l 

j^\ . ( Nucleotide ) J ^ _5:ii3! Lc jS^ 

. ( tr ) j£ji3i 

AjjiJ) Apc. fjM <Lil U ii (j^ cJ>Il23 ■AjjjjJI ^U (JjLuiVI I^A (_gifr J 

*» f 

<|jjl j;}ijj V cjjjlj j»Uåj ( 3 åj <fjj)i\ jcIjSJI Jb^jj ilip^ ^ Polynucleotide ) 
^ jt ( DNA ) (j j 'o n' l ^ ^j^Vlj (j^l ^ (jjjjTntalli 

.(ti) jliil ( RNA ) 
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. ijjjjVI jUl Cm ‘ ) i3^ 

jjVl ( RNA ) ijjj^'^ o:a^\ 

UJ^ ( Ujjj ) CjUo .j ( V-ijal! ) tljUaJl IJIC. L. 4^1 J 

AixuLo iå.bj 4 4\>.iUl cjfrLja-i ( RNA ) Wå 

Ui 4 Lkk ^ { RNA ) 

tliLtaJl 4_ilb^ ( DNA ) u j> ‘ (jiiÆsJl 

^J.fl>.«' :ic.ljS Ja£j5 dip. ) ^Lkia* aIuiLi iJa A^ AjjLiJl 

4 ( ujL^\ aAJH :ifrt J cS^\ ^ Jailjj jp 

( DNA ) (jpj-iSVl t>=^^ ( J®jW ) '-^ '—“ 

iJ£dj U ( DNA ) 1^ c>=^^ -Jaiiij 4 S.i2klj aLÅm <> JjSjj 


. (io) jSdllj ( n ) ^j J>p 3 l c^jab ji 



^OxuVI (j&d 

(Jwt^LuJI JJP 


Åj4 



DNA 

(^ i*w\\ ( il rt^n 


1 af-\ 4 !«%a 

DNA 

Ul'>jA 4 lÅjiU 

t^jSb 

i-ic-LwaLO 

DNA 

bj^ — ClLaaJ 


<.^C.l k'é(%A 

RNA 

1 1 CjVa^ 

i ‘ 


(^AsJ 

RNA 


. du^ aS» ;>U5Ua\ A»j (>^' £> e^J# ••(")?*-> 


r>A 










WljLi oij jæji s jLsyi jx^j 

tjl^l -Ua. Ok. aLiLJI JjL J*^ i J^\ J . 

jL t UjjS^ ( ^.^ ) ( Poliomyelitis Virus - RNA ) ^Lki_JI 
( Bacteiophge T2 DNA ) ^1 j^| ^ a\ ...',..' i 

• ^ J t ) 

(J (J^ JS^I (Jjlj i^jjÉ Ji2>Lii jJ_3 'V< 

J Jsuljj (jjjJa ^ 2-0 Ja^Jj J Uéjbl^ 

( Viroide ) ^ 2:jj) 

. -ÆUj ^jjIj RNA o:a^\ Sjjia UaiL,. ^Jc. ^jJI 







^ ^ ( r . . * ) c> i# j-i^' 

^ li&j ( ('f'^f *) C> 

J ^1 ^UJl iils ‘ t:ljL_^ji»^' 

jU liA ^j ^Ij ^JJ- O*'-*'^' ^ (^ o. .) J-S 

^ ^ L^u 4 c:jl!ijj- (r-X) Oji^ jåjUl ^ cjl^j>-Jl 
jL :i^j Jas ^ (^ “^ ♦) <> 

jii ^lå o^l-.Vl 1 j& ( Triplet ) 2 ;!^^'j c^— 

^1 ('^ * *) ('^ *) (j-^JJ^ 

<> CJj C' * *) -’M (>>>--^1 ) ^JJ^ (“^ • •) 

. ^ SUiuill Åic.ijJa^ t>^ _>A^1 ■iic- ) 

_^ia^ >] ^ jj i> (>»-»3^1 i> <-^1 t5j^ Uj 

oj^j ( %ro-to) åW C) "^' 

^ij {%ro -\<\) j9jU cji_^j (%^) (%*-®) 

.. (%V,o-o) j ( '^) 

jjjils t > «\-'-^ lsjj ^^ ujj^' <j]—^ tSLJ^ 

^ ^ CJ^J^ i DNA ) iJ 

^>JI L.i . { åiL-Sl3 . X Yt . - 0ii_Jb^ ^ .x^o) 

- j_^b '''(•xY,n)(j^2:j'j^‘^ 

. (uiiJ'-^ ^WxY . 






^^Ic- cjl^^l Q.^^ Aic. JåaLxJj 1^ 6 A-^a^l 

j5^ Iaj^ 4 4-<oJl ijA l^_kAiU:kuij L^Jc^ ^ ^Jås^ ^jjisJl djl^j l^jjsa 

-uLLlJI Sj^j ^U^I djUaJl ^ JUJI 1_Sj.i-Jill al_A l^-i -iMJ 

I— iLj jjl^ Jj (_j1c.V1 i_s-^ ‘ lS J ‘^iåli-!l i-'l /'^'l j 

ijjjixl] dil:ti.J 3^1 s jSst ^J^iijj (Itaj clijlS ^1 j ^>4^ CjUJååJ 

iS ^ >> ■ »•^' 1 i;_>a^Vl>nl AjlaC. <iLjSl 

O-ali^l (ja ^ V ijjj^l (_>iaaaj| Jj—c. (J_jj_ aj 

JjL tlui. (J_yj^lj 4laljtal| (J^iU. (ja (jl^ (^illj <J ^1 

tCjlaiåia]| (»I aVui iI j)^ iiliiS t U:“JjJtj jjj Jajljj 11 tSl ^ Ij 

(^J Mi '-o I Ji^J ‘ ^Jia-Jl cliLLuLåjVI i ^ -Vjj^ ‘ jjiaajll 

• O^ (j jS'^'il IsLa »JC. (jjia (ju -JajM 
^åJU 2J_j^ 4^1 AjjiiJ jjill (jåia^l ^jj :y:i3j (ji-Jj 1^ 

(Jjajjll (_gJc (^JAJ ^ DNA ) (j åaart 1 1 jb ASjSaJl (ja 1 SiUajli 

3ial»a (JJjia (jc. jSaJ ( ^ RJNA ) (jåiaaJl Aic. (Jjaol jjjll Ais^a (Jaj 

J (—® U—i^JJi ^J—T 5 ) éjl—aj jjj—1) 

- 5 ) J ( (jj>..i <l jV) ^jjj_a (j_j:ijjjj ^jj—j - 5 ) 

Jljal^ ‘ cP^a^ll ^_yj Aijaa ( (jJaaaSjVi 

^Lu V 1 ant ^ DNA ) (J >ia-\l l jjI£j ^ia (^blbj jjajiill j_jSj 

j_yill (j^aaaJl (jiaJ . j|jJI ( RNA ) ij jjil' 

^UkiV Ua^ Ijxib iillaJ (^Ij ( D åJ-jLjjjjSl ) SjUj <jLUa Jilk (j_a 

• ( RNA ^ 4j J_>^l ^_>åaaaj| 

.i-ic. A-wbaJ^l A^bjt^l (_j^^)jall (ja .^.^Ail aA‘‘u .|1 j)Saj 

uWj^ MJ * *) (j j’^ i i i ll l ^5bal (_)åaaaJl (Jau^Lui 









Jja, <4^ OUjk« ‘ aLUI 

. ^LaUl 4>ia-aaJl jl ^ , t ^l V ^J^>U1 éjl_^l 

: Proteins -wi 

^J jjiSl ^ S-lSj-J' ■^--®J 

Ji ol^ ^ <^\ ^ <^kSjJ#S' 

^1-^ Jlic. JUJI jA L«S I_i5bj tllUjjjjJ) ok t ^jji—31 O^J —«^1 

^J^l ok JaLujl ålj ‘ å!J*^' ij-åj 4> ^pJl i^ljj3S3l 

^j-.i_tl l >jW; 1—o Jk_kj ^^_1J i^^3—li ”—'■<—'■^ 4—* V-^Vl 

-k-.r, J U Wi-ik ^1 ^Vl . ( Polypeptide) 

iljli oJ:i«k S 'Uj. Jkko Jlvi J tijlAj-it c> *-^'j 4l_uA*^ 

ok t ( ^jVl ) V-VVl (_>ijj_o^l o-^ ui3l_^ J_Jk 

Uj>ij kb <^lj V^l Akk ^^jjk J£—^ kLJj (Polymers ) 

CiUi JlkiVl ok jjk kp> ( aj!l)1j31 a^I ) Ai3l_k VlS-kf 

• • -jlA'' k Jl ijj^ q£jj£ Aj^Uåjj 

^1 JjIc. ^j^l dlUijjjJl ij^ lAljk-i 1^ dlLkl (kiiJj Ik 
tllU^ (^Jkj Jlidl i}^ <^kå ^1 Jj3l dlLojl»^l IJM l 5 Jks 

^jikllj i Au^kk tjc. ^jlijjS^I ClUkl j t AiDlj Jic. jSjUll 

4 o jk. f_glc- j t kuU (_jkj Aji^ (^Ic. ^J^l Akkdl j 4 

j^jjJ (> J3S' ;ir^ (/jkJl J ‘ t> V-^'j 

:, Ij '■» jSk oJyJic. 4_4jUaj (jAJj 4^1j <~kik 
( 5jj<.„ CjU^jjj ^) Ailikl CjUaJl k. kkll [jjjSj ^ ^k^Vl -3 
, j' S'I J jj_u3l J jliJllj _))^)kjJ) tjLo dlUkilk (jl (jku Y 

AjiåJl ^ku ^_5Jc. oJ_ja.><JI I 43 A^ji3l ikUkkl f_g —Ic. kb—ijVl 3" 

, o i\A\ 1 ^ km ^\f~- A A-^W ^‘ ~^33Y) 

. Akaikll ^ jk31 tlilj^bl) (j^ (_SJ_jå 3) (_j3-ikl kbi:^. “i 









: Lipids 

Ljajl (jSJ J ^ Ajjjiijij3 ("llj.n-^ I» ^ t"'! •'11^jiuijj {Jiui ,_jic. J iJj 

<—dlli cliLaJv'l Clllj_j£<i LS-^J J J< (J£jj 

i ji 4 U' CAjSi^ tpc. 4-ySjJ ^ J_ i’'' J-«. 

A-aiJl <ljS ^ Sjjlia 5_aaJl ^jajiall Aj uij i ah A.-| j 

L>« (*^ ^) </ CllL*^ JjC. JSjjJ i ji,I ij liiJi j AjKII 

cjU=JI Jiit (%rv-U)j A^l cjL^l (%ro) J ysl\ A_^l Aii_S 

, AjUl -v ^\l 

iji-ajJ i-JLiliil Ajiiiliiil Ajjj'" 1 - 'I \ j< Aja*! ^1 

<j^ UiP ‘ ) (* -9'' ‘^l..u)'<ij dl] ^'•s'I A,]<il <t <1 (jM 

(_5j:i*Jll f_glc. jJ3 (jl^ jIjaII eiA (JUj AilxAll djl_aaJl A_ LUa 

duj A j t <^ låJl øJA 1«iliin ( jl1 iliii.« Aj^btJI djLoaJl V ' -^'j' tLoLaJ 

ojLSyi ]åA • J dlLaaJ) t aj'wv^'' Sjliii—uiV) 

U^J Jii^W JAbii V ( AiliLo (."ila t ^ l£jj i.'‘il<v :^j isj^ _‘"il J ^ _SJ 

A3jj)\iAj diLft^l jj j'-^ ]']] 

‘-JlÅC’ Ldaj) ^jSijil! tlll^j^ -fl'j'-v’'' til_IjSj Aj__LåJl 

^a^ojU Aj\-\]| (j) JAi^ ^illl ^V) i Ajl-^ll t_il!>L& ^ A^iS J J^J ( A^asJI 

1^8‘ir-i .islj . aiu^ AouiLuiVI jIAaJ ^ ^ ^ _uiL^ (j£__^ 

AjliJI ij,a j (J»9 Jj VJ jA L« i^ilj ^ AjlåJI jL ^1 JaII 

L«S tliLiaJ) (jiaaJ (-ÅL^Lé- jL JlSs ( jlSåc-Vl Ijå j) VJ ‘ el^ 

^ ^Laaj ^laaJ A«j | Herpcrs viruses ) aj^I diULaJl jjc. JLaJl j& 

tilllA jjyj tAW^ i AjjjMSaJl jl Ia jjL j Aj _&jjll ilA i>iVl 







VjWi JJJJ s j! 4^1^) 4^1 Ju tijUa. 

j t-^T' (jj^J 45^ L>—® 

. ( Hemoagglutinin ) 4jAiJaajuiJI 

: Carbohydrates -4 

^jj l^U ij jjjl) 4>ixttaJl jj^\jc. J\ CiUS^ lS-^J (^j 

,-.' . j<..,\ \ JåJu LaS 4 ^j diliujJI ^ Ja^j-a 4il*uJI CjUiaJl .iic. 

^ JlpaJl Jiic. ^Ijj5b La iJ^aJu 4^JjJI t .' jS j5 —a 

, ^ 4J^j*aJlll t ^ ^ 4,^-^ ^ t. -A/O^ ' 

^ 4jjlLi 4-aaJI <-£Xt. (_Jj£j5 ^ 4iå.l^l CiUjSjuJI AjjjU <■ ^\'l^^ i ' j lélliS 

ai& 4-aaJI 4 liS (“/oV) (J^ ,;^ J=aV t>a 4J^1 Aa^JI AJI-S 

^•^l-- ^%Y‘,®^ j 4 4 j^jJI A^Lå-all ( "i l .ijc. j 4 I—il—*a. 

,, A-iålåJI (-A a'^11 

: <La^) 

jjil 6 J.J«. 4.<1 ( .ll l -AJi ii (_jJJ l .^ . .<' . ->^ fJM l£)Uajj ( ■ ■. A^ . ia.l l ^UuJj (_j__£<aJ 

(lllaa-j ( ja.(j > 0,-0 .) ^ Alai,>iL, Cjl-4=*-'^ *) 

^liå,iu:l (JiLi. 4 >a (j^ oalj 4 ^ O ^ jaSl 

OLaaJl (>a»J ‘-^ ‘ ‘^LaaJl f,UK,5 J 

J< .‘,1 l^Lia ! (;■>,-I Jfl^tj LaS 4 ^^a-oc. Vl^l jå-VI I j i ^ia lJ ^JjS Vli—,51 

r->l ^ cJlaJl jl ^,^<,51 Åålj i_S ) '^— 

( Virion ) cs^a^l ^ auu^l l tplJaj 45 ^ ‘ ( i/J-*— 

U«^-| JjJI 4 ii Lal 4 4.ajJalill j! 4—Lel£]) 4 —j^jæsJI 4j—J joJI ^—Sc- 

^ L^hi 2 , -^_;åal l fl^lA ( Capside ) A^ajsall j.^1 4^ 43 ^ 4 >ii^L 

Clllj^ jjuijI£ 4^—J é> < >^ L 4>—^ Alls—,5 4lll.l_AJ 

^ 1^1 Cj|^jU LaLaj 4 £L<u. uj^ J Lal Cjl j^^isllj 4 ( Capsomers ) 
( Structure Units ) 4 *“! c3^ 





Helix Symmetiy ) ^ ‘=^^' ^ ^ 

( Dimer ) ‘ c> c> uj^ J ( Viruses 

jA IS ( Hexamer ) ^( Pentamer ) ^ uijS^j ( Trimer ) 
. (Isometric Viruses ) 

. ( n j^') 


2u^l ^ 

iiUilo iujUl el.L^I ^ ( Nucleocapside ) 

^ ( Core ) 

^ Lo^ tijSj- 

. 2 . jjj£j ^jl^l CjUjJJjJt (> i->LaJ 9 jjJAJ 

^2.1^ Ju^ c> ^ 

oUiija) c> ( f U ^ •) ^ 

^Ijj cJ:)UJI liA o- L« ■ ( Envelope ) 

^LujjVlj ‘ ( Spike ) sliJ' o U\K x ^ l c> ^ ‘>-^ 

. ( Antenna ) jlx^S^Vl jjsj ‘ ( Projection ) 


^ >1 t-P ^ ^ ^ 

(r...) _^ (Influenza Virus ) s^'ji' ^ ^ 

. jU^l uJ0^)j^( 

h g.^ J ( Simple Symmetry ) U=a_^ !>li_5 cjL_^) 

j^_^l >U_:illj >U_ill A_*jj ( Complex Symmetry ) 

. JiSVt (Icosahedral Symmetry ) 

: Helix Symmetry Viruses cL^ - 

^ cbi a^ å' c^) o 

c:j|j oU^I ul^ ?’ 








• <^jJ^' jiiluJlj L ^1 ^ JS^) 


VO^A^P^/ 

\o/o\o/ 
\/o o\/ 

Trimere 




Dimere 


Pentarmere 


UJi\ (.UM : (t 1 ) JiJi 







^i* 

<_^JjU jbLu CjI j CÅMk -B . JJ«>» jbUj j -A : (i V) JiJ 


la-åll ( Tabac Mosaic Virus ) ^1 tSjj—* 4_«a. j__*jj 

(jSiiJI 4.ÆaJli ( ^^UdS! (jj| j Cil_aail ^ Pfoto Type ) 

s^j (Y11.) SjSjjj 2uufiuåall 4 ^J^J (»-u ('!“* *) W^jia 

(jlj Jiijl 4 Al! ^ ^ f * ^ <—jl^ j 2 4^jl 

jjSj s:ia.j >4] aa.)j ^ SA_a.j n.r't') 

a^Aj (»•<j (^>'*”) C5j^5j ^ oi^ ijii 4 CjliJ JSJ3 ^J 

^l_yiaul J_^_5_>laj| Ij jjiJ) ,j > i< i->1 1j Jaijj ^jV) '/'JJ^I _a._^l 







Jib (J jjil) aLÅ^ (J\j ^ ‘ f <j (O 

. Aj\ j>ku,V) >>-> C> f^-U (O ^ UJ>^' 




. £ 411 ' ji> ile (yj>J' ; (tA) Ji*i 

^ aJjVI 64^ u' O^V' 

1^ I- ( ^ 

34.JU1I 2ujS2ui>«V' (*-^ ^ 

. ' (]'''»*■ J Jj Ailoi-O (jjSiS 

bjbjliiJI 4 jL^ å- >li-Ji3l c>-^ 

^ ^ J V) ‘ ( ‘ ) 

k^\ ( RNA ) c>^' u' ^ é^' 

jV l-i?- L?JJ>^ <-iiUi!VI lå* ^liiJVI UJ^ CjlijlSåll (JjUa. Ai-C- 

Ll 3 a-£5L uj^ d W ^ 

. j>ii 










• 4iUaJt iJc : (t Jii 

‘-^' EJ^ £>5 uiUSJil :å»,V 

CjUaJl Oki ^jjiJl 4a-a^l - ^ iLJ l JjJa JljJI ^^_k9 

C-j’j^ US ( (.. j o- ’'*•*)( Paramyxo Viruses ) ^LkJl Sji_Jåj 

A^-aiåSll o\k UllidJVl liA cJ^ 6<» VI ( f^.U ^ i ) UH ^ji>a 

t Li«j <Jja. 2jaL ^ J^ l^jlsJ JjLsJl ajJ ji_Jl 

^IjII (JjUaJl ^ ^jjill Aj..a^\ Ji Jå_a!>Li .^1 IX\ a_' l .t. JS-Juj 
1A (Jj jliil . ( Bunya Viruses ) aUaj (Corona Vimses ) 

^jjill <, ^mW ^^Luli ^^jjlaJl <_iliibU jåT Jlij ji.T Jii_^ 

^jjill ^ ( Rhabdo Vimses ) ^jll oLaJi jUa Aii&Uiu> 

ftié. t •U-aLwajll (JS^ *U.ij Ic-jU uijk^l i — ^ U.-'\ A^jjkJl 

OJJ \^J^> ^jljb oLLJjl <i, Jji a1^\ UitLa., a:>Uj I,Uj a 

oJIj -Jl (_>a-aa. - h. ^jj-aj CjLal-»jJjVI si_Ai t ( ^.(j ) .-o) 

<-LiUSiMLa]l (_iijsu]l (p3l j ( N - Acetylneuraminidin Acid ) 

■ (° * ) (J^^l jiiil . AjlåJI ^iJaui oJjaj.4]| ^of. jj]| 











n nm 

. jUll 5-«. : (»•) 

<> jjf 

: CaLui\ÅiJ\ ^ (i 4 .a^\ ~ 

Isometric Symmetry Viruses : 

Ljsui OlMillali _j«.i jiiluil Cj( j OUaJl ^ 5CJ— 

3^ U [_>Ac. ^Jc■J Ufc Aji *5l] 4 2jjUL»l\ ^jSfl i> 

.iajn kAj^\ cji^jii i> u' 

j:i^j . K>' L>^' (2:^ 

jkUill Ob djUaJl ^(^' <j' ^ 6J^V' 

. j_5 jjS Jiij jjj^' j«^' cjiu.\i«li () 

ch i*'^' 

jcM jiiboH t> ^jiil Ji 
• ^j'j ®<^'J ->' oiJ^ 













. jLuJI ^ a\ j 


^Lnll CjUaJl J^uJaii] ,,i Ldlj_A ^ 

o- boc ^ ^ C^i V : Vjii . 

J=^i c>i ( LåEu Uia^ Y. ) 

CjLiilLJI ( j ^LnJi Cj|j cjUaJJ )Å*J 2j \J^\ 

Iba JlJ oj^I ^^1 ^ J, jU ^ ^1 ^ ^ ji^Vl 

• ^ji ^jjj CjI^j ,'U-'__, 

^jVl ^jjJl ^ J ^ ^bjjå Vj : 1^12 

• ■^J-i=» (>*2a JJM_^1 ^ 

liA ^ ^jVl JV^ LUjU j_Jj 

j^aij i_i_^ Cj)aa.j jL ^ jj_Jl_^| 

jL ^ Uj 4_i5tLj L-. r, p-.ji 

kSUij Jaa^ <3) Vj ^ji JJ Sj__5.J ( 1 « ) 

cJA^Si] L«J 4^ ^ 4j_,Vl A^jjJI _j]| jL^I Sj_AUi] 3^; V. 

•^1J c^ ^J Jji3 4^JJJ Ciljli.J JS J 








u jj ^ Mjj i> ^j'j ^ ^ 

^jjj Cil Ja.J cJS i l£l 4 8 J-^ 

. ( Pentamer ) ^11=^ ^ ^ 

( Uj <> J^'^ ‘>-^-^ 

JJ^ lj£Jj 1 jl VI fAi d j^' -J->^ 

^ 2-^jA1' 2luI£.1 Jj- j^ åJjSi ^'j 2-^-^' 

jj^jJi Ija .=•' Æaj j.1^1 JVL_å. o—- d U—^ ts— 

Ji-Vl ^ o' ^"^ ‘ ( Triangulation) 


JS^ ^1 2^Lilj t ^jV) ^jjJl CjIJ^ jll t> Sj^ Jl^l 

( o\ jSJill >iixi' ) . ( Hexamer) 


|T) o\j^' JJc. JVU. t> 


(K) CjI^ j;-ul£ll JJC JjJaJ ol^JJ 

: ^jU-all LjOwO. 


K= lOT + 2 



. s .|,j '...a\ \j tjjk4jiais : ( » V ) Ji« 


, (^ \) Ujj CJI JJt I--' 

: ^åj (H) ol 

H=10(T-1 ) 









- --—- __ ’ CjLoaJl 

_ 

__ I r 

_ I n ^^u’;zLir 

. C.L-, 1 AJ 1 ^Luil ^)j c,L«J| ^ C.lj^j*^| jjc : ( ' M f*J Jj -4 

alj^j^lS ^y, aUjJI l^ax-suiS ^Ikjjl ^jJuJl ClUaJl Jt«jj liA 

CjIj^_^ 1£]U . ^IkiiVI iiA L^ Vlic ^jJWj 4__uj^ 
jU^VI ojJ <1^ (^1 Ojljjl! ^jJ_5S5 Ja.) ^ Sjiclall :i*j (U) U:i:>c ^Ul 

Jc. o^ljjli oiA ( Fiber ) <J^\ ^] Loji UvUa^l \^ ^ 

. ^^t >»-| .iL « oalji IjJj CliLol jll 


^00CO><^>^^ 


(> jjJJ y53t >ÉUiJl i^V . 4 ^\ : ^ 8f \ 









( Pox Viruses ) ^ ■^'—^ 

i jlåUi V j Jå^ ^ 

J _.^...< S/1 ^jji-> t^J^' (jiwaJl • ( ijJJ—^>0 ) 

(J) ^,,5^ <J^ ( DNA ) 

JÆ JXIJJ ( ^-u ^ * *-AV ) U j_>iaA=Jl liA JjJa 4 (J^' 

^ j j bj jjpjjJI <Jjl^' ^ jUll (»-ovil bA . 

2<_...„ iabvJ ( <-^l ) r ‘‘ '>^ ' • LUil-Jl V_^JJ 

_pj (> i-aibj (^1J tjM (^ij (> f*-u 

^1 J1 ^Lubj . ( SliuJl ) ^j' (''“•“ ) 

‘ åAjJ^' c5J'^' ‘ <,?—^'■^' 

^_pj 2 luu jjj Jbjjå. Ja i^J^J Ui^ t> 

( Fillament) JajjiJb ^:u t_i&L;x» ujj^ 



rrr 






















Multiplication of viruses and virus - cell - relation 
(Interaction ) 

^ \i> 

. ( RNA j DNA ) ^1 ^ 

^ ^ r' ^) ‘ ( 

) ^ c#^-3 ^ ^ 

c:.U^ ^ el! ^ ‘ ^ ^ 

^1 Jill cU\^ cl^4 c^'j 

. LwjSi Ajjlkil tJuUijllj 

J_5^1 ^Uiilå . 1^' JP^ W- ' JJ^ ^ 

2uK^ «Uii lw>:! ^'J Wj>J 

^ 

Cl.\l.j=jl élH^ ‘ Ailii' C> Wl—P' 

C>1-' o- c 1^1 ^ C5 

o:—^ 

J ( t# JP^^' ^ cA^\^'i\ o^ 

I , ( ^1 ^u^lj ‘ ^ 

^1 oi^ u^' ^ ( Ribosomes ) 

<> jW ‘ ^ 

.jiUil oUlJul cy,jf^ ( Lysoisomes ) £- 

^ JP4 f 

U 6-^ > ^ ^ ‘ ^ 






(Reo Viruses) cjU^l J\^ Ujj t ^liil jjL ^ a^I ^jjSj 
• JjVl ^LuLV) jjla ^ AoLaJl (jjSj L®.iic. 

1^ (^^Ij cJ^I^) a]| .ipaJL IajjISj jiU j| i-il .»i i ^ ^■•, 

i-jlLj^l Sj^ Jl:>c.i JJ^ iL^jaJl 

CjU:J| l^j ^I J::^! jJl ^ ^^Ull 


• ^IjJLj L&^lSj .iic. 

. ( Adsorption ) <^\ ^ ^ ^1 jji^i 

• ( Penetration ) <A^\ iUj -y 

• ( Uncoating ) a-^JI aj^ -r 


• ( Eklipse ) ^l£ll Ai».jJl -£ 
. (Maturation ) A-^aJl -® 

• ( Liberation ) Ujj^j A-^aJl ^jjå. -n 


: Adsorption j)Jl«V) 

^U) ^bj^l ^jill J^b CUSWJ A^l ^ ^1 jLwki]) jkij 

^3>1I ^ cjLaaJl Ulic éLJjj 

^ ^Laill bJ CjUaJl jIjcI jL |jj!Li.Lll (jJJJ 

4jl (^jJJ jSJj ^jllt j^Vl i lÅ* A^l cLiå jiaj ^1 ejLaaJ) J_« 

• i— sjjjjJalU JjSj AjIåJlj A-aaJl (j^ o L-^'i AjLc. JS |-^■■^«' 


i>uUj ^ A^l A-»aJI J JLoV Lj .'?, 


^jÆsJl Cå^ ja'urtJ I ij^ jå,T t A-aaJl j AjlåJl ^L... ^ >> ■> 

cff^ ejiUiiuL<k!lj ( Virus receptors ) AaliJl 


tXila. aJ J^^joll ^ Jaj*i3l li_A t ( Cells receptors ) a _aaJl ... 

^Uom, i_jI^I Jb t JJI ^ 

iCibw^j]) ^ Sjl_^Lill AjAxia^lj AauælII ijk^Vl bl^u. Js^ JLb ^LkjJl 

V Ll^LsJI 0^ ^b jlijc-VI (^gjj bw aJ A-ejUa L^l Jfiaå c5jåV) bN -v ti Laj 





j"'"' J^ AjI^I ^ika ^_^ic. 6^1_^i_JI 

t (Picorna vimses ) ejLaaJl \ ^ jic. J2^ ( Lipoproteins ) 

CiUaJl ( Glycoprotins ) 1^4“jjJ ;> eiDbS^j 

a -U.., ijjuijiiLAuil) Lol t sj^j 

(IjUaJl JU& '^'-yjJJ^ (> ^ 

'-J ...a 1.' n ; jjJ-? ( Enveloped vimses ) 

^ ...i~'; ( Non-Enveloped vimses ) ^jUi cjLiaJl :uc- 

LlaUjl lilbA ji J] SjUiVI j-iHj • ^ JaU—ijVt 

ellUaJl t Li J^' tliUa. ) ^jiil :UuuJa iJlxiijSi*--! ^ CjUaJl l>-^ 

IjlA 4 j ojSJl C> ji—oJ ( 

; jj AjlåJl jJikxu 4^1 jl jioi ^LoiVt 

iiAvS j <■ . >' ‘ 1^ ^LuiaJl UvLaJ) LS^ j"* 

. ^ (JjLaaJl 'j 

ajI! J cA^J ^ j'>-*' " 

. ( Revesible 0 “ 

Jlo J-' L> ■^•^4 j'“S?^ uE-® f'—fr l3^—^ 

J i^i>j li* 4 Li jA J^' ‘ ^U.J 

J cAi J ‘ ^ 

^jjSj J J^l L> Aji AU 4 (^Vv-i) CJ^A L^' Sjj^l AiO 

^ J^hll (^abj bbUJI J ejU=Jl ^J=JI 4*^ »j'J=^' 

lilliJ, Lj' '-^ åJj4y^' jl>»VI V-^ K' O-^J ’-^ 

^Lial jli céUiS 4 j! Jl^vi <> -^' l^Lki^b lIjU^ojA 

- 5^1 (jV iiUjj 44^' i:4=^ L^- Ji^' -^4 







( Virus - Antibody - Complex ) ^ J V 

J'>«l tPj -ij>aj ( J- •, ^ ) L LiiUJl ^ J ^J i_j j[^\ 


• (<=’) oik i>, (%\o) 


1 -lAaJl jl_^V ■^jldl 4 u.,ill 

-n- ^ , 

{ ) t>jll 

i 4 

• 

1 

0 

o . 

^ o 

1 

r. 

L * 

n . 


. 5jii»II -LjaJl 4i)UJ! Ji^jj : (1 r) 


: Penetration AiliJ) ^ M-asJ) jlii -1 

i a^l aj^ JIJL.) ^ J_j£j J A_^l iL_ij jj 

cIlIiSLuJIj 4 ^j i ''il ) JaUjl J!lå. ^ jl jl«VI Aj_ oaU 

. W>:3j OI^J (^JJ ^ J\ J ^1 ^ 

(jAc. ^Jc. ^Ual) ^ Sj^ CjI^ 4^! Jl Ujlij abj) A _oaJl ^H-^j 

oic LI jlii]| <Ja*J Juli Jxj (^Vv) sj)jaJl jljloVl j_4 

JJ^ J Jk Cjj^ d!il ^jjill J JJ-^ dja_^ X_i (^” .) 

iyj O^J ‘ <idiUI ckl jdl ijjjj^\ 

: ckl:i ^1 jyd) ujLdl ijij Jl£Jii 

J_ji.:ill ^jjall oiA Jc. (jlJaj ; Invagination t_fcLjLJV) -) 

(Endocytosis ) t^>iJl ^liilVI Jl. ^jiVl oU^Lk^VI c> jjjJI ?.-J 
^jkl aiA J c (Pincytosis ) <.Lua.VI t ( Viropexis ) Aodl j-. 

V ^1 J o^Lijl jc dlij lU 1£ jiLj ^1 

AmAA] A^ 4jj ^ji=u 4-4aJI Jc bjix^ ckljll t i'wm (J) ,■••, .Ij 









o 


^ C1.L^ ^ ‘ (Phagocytosis) 

J J ^ ^ • *^"**®“ %> 

^ S:uA*i till til J^l l5^'J jå—^ 

ILU-a (^jjjil OK*^' ^jWI ai^ iåjj t^il ‘ 

dU^I lit Jaiå lAUia J>ill t> ‘ ^ 5--=y^V 

tliU^jjJ Iiiiai liA ^ tli^ ( ^jic- ^jUJl ) Aili-Jl 

aift Jjå.lll lat J—?.i U—- ^JJJ-^' Jj 

^ ^ ^j) A-i3al^-4ii L-jLa;^! ^ 

4 ^u^i t^i^i ^ <3>> t/ 

^ J jLiV) d •■'*" 

o Jiia J1 3 J>lJI o- l5JJ^' O^' ^ 



i^\ J\ 3 ^ J>J : ( «» ) Ji^ 




: Uncosting jm -T 

A-asJI jjI£j ^ya ^ Jal^J—j) J aj 

djLaaJl ^ ^ AiÆliallj (_jL)UJl iJjjjil (_>iiAa>JI JjaJ ^ _j3|j 

Ca=^ 4^1 ^ \M i ( ^jLJ) cjUaJ! :uc ) ^ J ( 2 iU J l 

4^ éljU2 J yS^ ( Protaease ) yf jj^ 4 ikJ| cÅ^'j\ jh 

CjLtt^ .iic. aJc. y&,y^ jla LttS 4ju<aLi. diLuIåjl ai * 2 ' j--< I I 

(> j^j ^j«2Jl 2^ 4J ^ ^jlUI ijJikjj I JA .Sa« 

cXikjVI 4aLc. ^ al42jyi J*j )j^ 2 JjjLJI (JliUaJl jjt 2jja2Jli 4 cSJ^^ 

Liiu 4 SIjill y^ Ujji ^ ^ J_^| f_y^\ J J^2 

^ (^J^l o^a^l Cj^ sljil! ^1 2^^ ^2jJiJlj 2^1 CjLaaJl 

ycuJo 2jjjjJ1 cjU:>J) Jjfc ij^ ^J«i3l 2^ <jli Æ y^ ^ ^ l i 

• cy^_>” (,s^ W2)J^ f2i3 ^ClLai. L1 4 2jA*iJl sJ^åtl 

*_??■ U*"^ t I—(j<» 4.«aJi 4j_^y«j ^»jj ; ^ 4Ja~ 

(_g^ 4.AaJ) j^Jåj Clu^ 2jjiåJl djLojJåjVI J^ub i-i-s."' 2 i^.li' l 

• cJ^I 1^ 2-aiJl (_)å.Jjj J^jjill (jJroaJl aISlIjj 

4 1 ^ *UiiJl (jjLa lh'j j^b cli^ 4illj j ^^ I 2t-«. j .n _ 
J j> ‘. i*s Vl ^1 jj LiA -2 J 4*' 

ajft^ L. 2^1 Ji.lj ajj^I 2jj^I (Ja _^l jj^ 2—c. (DNA) 

. ( Nucleicacids-Cellcomplex ) 2^1 - 2 jjj 4 ill (_>bjH4=4j| ujSj^ 

•■ Eklipse iwLSfl - i 

iSÅJi. 4j| jj] 4.AaJI tjLiij A-itaJl jjlSj ya 2i^^l aJA Jj_aSj 

uj ‘ 4ilåJl JåIj j| ot. „ )1 ^ * » i i_iLiiS) (jS^ V 4'-v^ aJl a.l__A 

(Jjlii ^jjj y] ^j£aJ <xLiJl (-I t i i-t 4. a'24.2 21a,jA]l ai* 2jj) j-' 2 .„ l 

‘—>l--a^l JjJaj 4i:i^)^| jl ajdiJ) aJ^ 4 (j^^l ya dlLoLj S^ j| 

L-jLa^l Jic- 4-lIc- La^ 4LaAaa]! ^ ^ If-- 2_™J^ 1 ">■ I I 


Yi . 




J,\<^ aA^ . aLAJå iJ^ 

j j<rs ^':£j ( Transcription ) j;L_uajVi l-if—o ^jji—!1 

ikjxJI oÅA ( Translation ) ^jjI' ^jil! 

; A-iilliil 

: ( m-RNA) Jj^ ijjj^ (j<a^il ^ 

^jSj (> jjl' ^>1^! li* åJJ^ (A) 

OULt iaa^ t^'j 

o^U^Vl A^JJJ^\ i Polymerase ) å-^J^ 

CjL^I o- (^) å“ ^ 

JW' ^ 

. dna </ r^jL(AM m,^^ 

. ^'..A...\ l 

JAJL, cJlS ^ jS^l o^' f*:^ ^ 

Aå-u J ( Ay^\ DNA -il aI-L. ) DNA -11 

. UIS i> 

jjL. DNA cijjil L>^' : ^1 

J^\ J_^jll O^' C«j^ ^ 

(jillj ( ^~>..,-,>Vl JiUll ) 5iA«ll --kiLb^ DNA —11 ijs_^ o' *^1 

^j^ill ^^3^1 uijSi J=^l i> ( Complementary ) V^^l AiLX. ^--UU 

• tJj*"jll 

RNA jjill 0^1 > r^J 







( Cj€I 10111C ) (a.jL>@>^ a Jl—^ 

3^ RNA ™-'^ ^3^ RNA ^cjujJlU ^"'t l ^ 

^iwiLaill 6 Ji^^>La ^Vl RNA _Il CjIL^)^ (ym . 1 ^_aJ) ^jji_Jj 

J^l ( Templet ) t^li!) j>ij VI 4 

, <ftc,UjaAll (Jwl^Lu) 

RNA ij j^l i_>AAaJl ^jLaJl tljLiaJl j : ^1 j) 

C-jLftsJl (—llc-^ ^-s rtl l a^ .lj£< (J^jjui^l ^V l^^*< ; ‘ijjLa-jVl ^luilui]! 

^ VJ (»Ij V -u£j5 <4^ ^ji éllil RNA —!l ^ LS ^IjSll yÅi -U 

^1 j311 (JjjJjou 4 j . ajATil l ajLloLu ^ jåjjj ■■''''V ' (JSjill ^«j<-» 

• l) jJI IJJJ^^ 

J^)ia RNA (_^-lc. ^jLaJl i-»' ^. >»-i J ^ 

. 4^1 aLXJI 

I (jixaaJl ^».ola cJ^Jij (jiuiaJl ■a I i h' i. ii lifi 

RNA —RNA ^ ^ ^ 

• Jj^j^ 

^L^l RNA ^j_^l (j.ii4aJl ^_jic. AjjlaJl diLaaJl '■'■>»'' j ; A^jLyiJ) 4 æ 

oit . ( RETROVIRIDAH ) 4^1 cA^\ ^IjU] AjuU] aLAJI 
^jolåjl o^LjuiJ lillj j RNA (_S aIuAu ^K.tiTi i-\l 

j DNA —Jl t> ojjLi 51aiL, ( Reverse transcriptase ) o«jUI 
^ c) u^ j DNA —i) t>j ^ic-LiJa^ 2\ 1^ •' ^ 

IJJJ^^ t>3AaJI (_jJJ Jaliå Ig lL a Uu JliU. ^ l5'^3—JJ 

. RNA A^j]! jAiu'i Jj 1. >>jl Lujj Jj^jJI 

: i jSjaH Cil.^ L)ij^ ~ ^ 

SAC. (_5i& ■AaSJ l^j£ ■Ajj.aiJI t-'l m'i ij Ijjj_1 

CjL«j]åil JaiSj j SjSfJl 4j_^ÆaJ) CjUjjjjJ) JjS— i5 'tI. j ^Ia^I ^ _åå 




Å '■» i 'm ijP- aI. iaJ 

Oltalwjll Ji,P^ ( AwaaJ! A-&i^ l^jaaj AjiåJI ^ ^jl^l 

tjj^ <-ijj-oJ <— ^>Ja j5l _yl^l (JjJJjSi L >^— 

C>“ ^jj^_)jJa3l (JjLolåjl (jJjSj Ali. ja 5) oiA ^ LsS t ^_yÆaJI 

sJjåiall JaJJJ CjLaJåiV! oift ^jSj tlu^ L^jji^^ ^JÆoaJl ^Luiill 

a^lj Aitalui (^J i}j^^ (j.ia-aaJl ^JaS aISojia l^J-SaaJ 2—a 

. ^ LigflSC ) S^LuiraJ 11^» j Ijjuia&i A JaJ J ^ 

LAjC-^ l-a (J^aijj Aia._)A3l aJA Liajl 
Ajjjiil jasJI LjJ^jjj ^Luoj) AjLaC. aAJ L>a ( St3rt6r ) 

: Aj>4aJ\ ^Luiu) -f 

; 2t...t...n cifrUÅ. DNA oi-aJ) ^ ijjbJ) i:ÅL*aJ> -5 

,-. i -jU-.y i j^ti j ^ jk_^ 

s\. (j_£ \.^ t.i .SjS ^ ( Nuclease ) A__ikJl 

j^b liSlij ( ^' aImiIui ) ajxi^ (J ji) aIuiLi ( B^l j5! a^— uiLJ) ) 

.jS'i Aj^Si^ll AjfrU-^-all AliiAtall oÅA 4 jl^yoJ—l^jJ DNA ) DNA 

(_piAaAl QA Aic-ljJaa UJ^ (JSJiH iJa jUa*juVlj 

aAlJ^ Aliiiluij aLuLu (j-a LajJ cj]bj DNA 

: aLA-A Sj>. DNA i^jj^ cf^ 

(JjSJoI lAlall JJ-i ( O'^'ji' aIAiI ) (Jjjji\ aLA^ Iåa 

Lbjl UA (AJJJ U> (j^ 4^'j ( aUUI ) V>^1 U-ulUI 

DNA t-lLaAi J^b flaj Liut ^ AjIAI aAA 4 (_>å»xoJI ;> oJ— 

. jl jA ji DNA — j aJAj^ 

: 2t..,',.,tt uAUÅa RNA iSJjAAi t^iaaJi CjLiaJ ^LuO^I 

^^^r■. . ..-i'iy i LoLaJ AjLLa (J ^ t al 1-iA - ljluVI Aj —Laft tijJ—aJ 

tjbi AåcU^ AaLa ÅA^\ iiSAi dijaJ 4 ALiia DNA tljLaaJl 





• ^LsuJiis ^Jzwliij ^ 4-L-uLai 

o^ (B^kiLiiå L)t=_)La^ Lol A. l u i l.ui] l i R^^A. —J! ^q ^—las ^ ^ ^ 

^ulaall ijc. Ji^jåiaj JjiLo cJli^ ^ ^-LSll »jl^ ^1 _uiljVI 4 j_LaC.j C j j-'.Ua 

t^Lall jj^ RNA S^Uå ^li iiLJiS t ^j_s.Vl 

^LulI ^ J fc RNA 

.cjL&^l 

: Aiuiluill jj&A RNA (| jjiii (jA-*^ u^ cliL^ ^Luuil -i 

‘ 41u»Lu]| Jjia RNA (jixaaJl ^jLaJl lJljL<kaJl ^Luiul — ^ 

Csaj téUij ^ "NA*^ ) ^JjoiLu <-Jls3l jj^ AiuAjoiJl »Ia U* ig^p 

Ajoij ^»ilaiVl c 1 V'j Ua t jl_>^>j RNA ) Ui-i j^ RNA ~<U'i l jiib 

tJS.Uill L 5 _)U-^ AIuAjJI i AOjlullI ^ ^-OaLoII AIjoiIiUI ^ U. 

^.A^alall SIioiLJl (jU jUl 4 ^jsi-aJ (_gl ( RNA _11 ^Jjui^Lal ( 3 ^~— 

4 RNA. —51 ( 3 ^ A^LjkjVl o-JuAaJl c-JLill A-uUI 

diUaJl 4 jjSj^l CjLoJI Ojc. ^LuojVI (>1 ^j_kil A k. 

. A^Ull cjIæ^JI 6 cjLo^ i 4 .u.. ' 3 ^^l 

: AiAiiUl RNA Ajj 1^51 CjLcaJl ^LuUjI “Y 

l^j 0 ^)Alajj OUi^l A^cl LoL^ lj£_jgij 

A^)5fcii5l RNA c 5 jj^l (j.in.oinfcll aLjoLjj (_^1c. {J^juSj 4jli djLc^j 4-il«^lj 

^ 3 fiai dl^ j _il 4 \ 

LiA> ^ 3 ^ i RNA —Jl ^ 3 *« Aic-LdiA AljLjdjuj I a ^ ^ 4 

RNA —51 oaj.^^ 1 ^JjouiLjill (JjSdll ckil551 33 A 1 

. ^ aLoiLuj ^ 

Ajjl^^l A^fllaJl Aljljt 5 l diLft^ 4 4 \\ \ \V'. .i l 4II -s. 

Aluilwi ( 3 ^ 1 ^ Udi c ^ AikiiLii) 4 5 mi5 ii i\ I (_ 5 aI— 2 fc.l RNA ^ _^jll 

—5l 0*^3 DNA —51 A-fl-aiLo 4 Axu1juu <Jj£jjii5 ^^1551 33 ^ a^\^^\ RNA 













2\\-^tk 4 ^yjL) (iHij RNA 

J. ^on ^LJ) -tuiåj ^u^V) j^ub cUaj j téllji ^ DNA —Jlj RNA —1) å—« 

_J U'-< DNA Cis^ i^Uij Ls^o-IasJ (jc- U—iS 

DNA —Jl L>* 4ic.UÅo aIuiLu jSjill l^j t DNA 

^ Lwajl AjlaJl DNA 

. RNA _II Jj-aXj (jJjSji L^liS jl JA^Ji DNA —j Ia^Ja 




nxtf :.■•»*;•;• 


W'fc.y.T'rwi 



. I JJ4J ) Ajilill iisJl ^Luiiil ! (*^) 


: ^^11*31 iSJJ^ C>iJ^ ^ 

Oi^ ) c3f“ ^jlalU c>^'»'->ll 1^ 

ijA^\ jjil tjl-« J^ doLa£ Cjja. 4 ( (/jjjll 

åJjSi J=»' l>J <-^1 C^' 

. 2 .^U ^LuV) J^l C> 1^J Wj ^I^I ^LoJ^V' 

; Å \\\ j f***' ® 

s. ^ J^:i3 <^l CjUi j jJi ^1^1 Cjliuj jJb 

Uj 4^1 t>«J CjU^jjJIj 4 (jjjill (>3^b iaA_^ 

^ CjUjjjjJI eiA jjSj AjLi& å' • t> CjLoki) (> 

cjUjMi JW' jjii' » jW-- 

codons >ljj 4> ) m-RNA åJj^ 









^ i cJ—S t 'a'l-i •<J 

(jixttaJl c}ji^j j^iyj CjUjil^^^t Cxpxxj ^ j-J j; 'I 

c>a^ Jaij t- RNA JS t!^ ^ 4^Vl o^La.Vl JaL ^ J t-RNA 
m- RNA ^ l^jjJiiJ iSLaxi tijlAa,j L^jiu t- RNA ) -^1 j 
( Låjl cjIjjjjj dtilj (jx Sjxlj JjIL> (JS tjlbjj 4 Anticodon Sjxil^l ^lia 
S j^l j]| ^ (XjUIujI) ^ m-RNA Cxph Ji 

S>l Jl ^ Cj^ ^ 4 (Jali ^j ijjjx jjia^ <4j^| lia, ^ ^_j 3 j 
t- 'Ua.jiljj tlllSi ^) 4^Vl JL-a5l CjAaj Ua> 4 jå.] t- RNA i_>aÆa, 

m- ^ja> K , 1-4 ., in céUj cXiLk 4 4 ^Li) aLuLi j JjV) RNA 

^IjJ) ajx,!j]| <^bjj JjV) t-RNA jjaiis sj—«lj jl-i—i.4j RNA 

^ ^ ^ 

jSiiJI I liJis Ly^i t-RNA JUSluiV m-RNA jy 'i 

l^ ^1 djLjkJI ( tjJJjjj ) aLuiL, ^jSj-J 

RNA -J) j) DNA _JI (> m-RNA 

. CiUujj^l 



• : ( 9V ) jij jLJi 


tn 










,A\\j tliUijjjl) ^ ^ j_>^L»a.Vl —sotj 

Jja, ^1^1 CjlipJjJI AjlaC. ij\ t 4- \ i > illll 4j—J j'n— uoS 

^ Jåa^ tijja. i IJIj tllLaaJl (JMJ ^ Ji-aaJ jl (Jjy — 

tliLs^ JJP^ t« ^Ij j^ Ajj^ CjU^ 4j>_5 

^ J4. Jlii iå-b CjU^ J 

2 . »>åa\ ' (JSjjSj l) J^ 4j 4*]I télU—& (J)j—a.Vl ^—*?■ 

; Lu I /H'^\'l J_5j_yill jj^a-asJl 

aiA ^jSi <JjJ2>. t 4.ua^l OJ^ -^'j^ 0^_^' 7^ 

. 1. >'uS\ l 4^> CjLmjjJ) 4j Js^ J åJ*-* 

b...- ^_5_^l AjjSi JiJS dj^J -t 

• JJ^' (>axu>JU <ilL 4*J JauikJ ^1 

(jl '*'»>^j V L-aiu l ^ > .^i «--i 2 :^ OJ^ (J^J—‘—'^■* '*”' 

. ;L-a^ j^J 

( 4^1 4 4;ulaJI tllLuJl ) é)jil! JaLuVl 4i__c. 

jjjS Ja^l i> S) jill tsl LjU jj jJI Jaj ^ ( lå^W ‘ >jW 

t iLlUaJl ) Jai ^ (> tP=- ‘ ■^— 

^ 4^1 Jia uV ‘ C5^jrfé^s »Aj54_^1 ( ^1 LjU^I 

fii& JaiSl c> ^j>^' J-M* ‘ 

. 4ijja-a JÆ Cjll j Ls 

i> W'JJ^ ci!)UJb ilaJ L yUi OLaaJJ 4j__uii]L 1—«1 

. (ia JJjSj ^ CjUS(>» 4^1 télb J!iå. (JåJa tlua. t 

jiaj 4 l^jc. dj^t t3f^ 4^1 «''^' 'bl 4_^j ajUSVl J^ tjjii 

^J^\ L>^ £> ‘j' 





; A y >>»' iH AJ_j.aaJl ‘ “'' *'^'^ 7 -" 

4jK 1I i_jj^>ij t.iil.<'^ll 2^)å>j : ( Cytolysis ) 4jIåJ) 4,^ ”5 

^jl»]l ClLttaJl .lic. ^ _Is (JS ni_i l^Jj_lijj 

. ^ <ul^l i ^ <Aljuall djLo^l 

cjLiaJl 2 Li* : ( Exocytosis ) JiliiJVI ji ( Budding ) ^jj—^ “M 

«.LjmJ| ^ ■ n'vl l 4^ift lSJ^ tJ^JUlj 4^^^ (ja (JSjjJ 

■lia ^ 0 . 1 a ( (Ji^ntn (jl ■ *<'I"' V (^_jJIj 4 ^j—liJI 

jl ^jLoft o tul <Jl)LaOkJI oIa 4 t^jafl Jalaj La I^Iåj (Jl)L_-<oJI 



, (J^ ^ jjL (> A) (j&i 

(ja <L aaJ I ^IS^I ^jLaC Aj^jaail _au ^-—4 

^- aall 4 j^)åiVl _^l 4>®1 jåJ) Lo) ( InfectiOSity ) A^LaåJI sJ_^ l.iu Ajlåil 


YIA 











i ( Pathogenicity ) t ( Antigenicity ) 

t> 2;jj^ JjS j^Jajå ( Inclusion bodies ) cjXiiJl 

: 4.saJ| 43^laJI 

Jaså SjlwaJl j l^aJl (j^ (Interaction ) JM\ V 
jSISj ^ AjlåJl ^ AJxlIlLaiVI CjlaLssdl Jaa^ 

Aj__låJI 4 (. I ^_y‘ 1 ^ ' ^ *—- »' <—lj.l—AJ 1— i>ij| 1 <'ijj “ t-aaJ l 

• (virus- cell- complex ) 

■AaiåJI i_ijUåj a . j . liiW J—jjaj Cjj.i—2^ Cliljj_J»l!l »i a, 


jpijjll p. jaJl ^ J±a-l) jl 4.paJ3 p jLcj LS t ( Couversion ) 

.vukJI cJuUåj jj djjoa. (Incorporation ) ij 


oal jå. 

^UjII Jait o* I 



llVI 

^LoJI 

- 

+ 

+ 

+ 

JljlaVl 

- 

+ 

+ 

+ 

1 

- 

+ 

+ 

+ 

I 





t ^jAhaaoj ^ s-ftiCti 1 

■ 


■ 


RNA — H I 

- 

_ 

+ 

- 

i-\l 

- 

_ 


- 

^Luojl” 




“ 

Jjiu yil RNA — s (jjjSj- 

- 

- 

+ 

- 


+ 

+ 

+ 

- 

^ jjJajll 

+ 

+ 

+ 

+ 

C-S-AJ’ 


. jSlSill j^C oa! ji = ( ' ‘ ) 











J\ (jjJl JilSB OLasJl (jU ^jm1\ 

U. L)_?^J ‘ a ^^—lljjll IAj^>— a^ 

...å; ^'ct. Ui'^-i 5jlåJI iji j\ AolåJ) 1^4^ ^jlc.'^ A^jÅJ Cj\j^~-iJ 

jS5j ( ^Uå.Vl ) ^JJjJ' C> WjJ^J 

^jaall ^jlc- . 5.a^l Jpl£j '-^jiJJ ® 

^Ij iasJl å“ J ‘^' 

a\U-,.„l ^J J </ <j' ‘ J 

. ( Cell transformation ) 

^1 ^A^jå^l J^i^' i:?-?- ' Cytolysis J®' “' 

fli* ( AjLsJI (JjjaJ J 4-aaJ! jjl£j ^L-aall AjlåJl (^ic- \jiai 

La 1Å*J 4 *J^ tllLaai) JaLaj) i_yaa^ SiC. J^-iaJ ^ L_llJjij3) 

( Slow virus infections) 4%iaJl Aj^aaJl jrUkVi tijVU. 

Cjl jiiji o^ J J^ail (»J-^ •^—® ^ ji—^ 

( CjUjjjJI 0^\ >>' ‘ J^V' ‘ <->^->* ^ ‘ ^) 

. tljjJI Lais. UjSj 

sjUa (CPE) >«ll JJ«Jå iaJ ^jLåJI J-jl>i' 4^ 

(JjXaiiaSI Jiij J LaS ^aaJl JjISj cj 

** 


.; *', '■.>.■ '.''.'V'; .. » - 
SV- • *' V' *-■ »v - . 
\''jv.;'j'’ •;,-. .*.;/ •/ ^ 
''.S''»* V. *', ' 

''-'•'.-S'.* '=.. • 

.'" .4«' * • .•'. ' ' • 

i - S‘ * * \» *'•'.•• • ' 

•■ '"-'..'.»'.x f'W' ■'.' 





. >“^' O#^' tPl ‘ ^ (j^) = ( *' ) <^ 


t s * 





(t.) : Cell TMnsformatioii ^JaI—uj\ —1 

{ (JjbjlSåJl .^jc. 45^ ‘—i JJ^ ^ jj (^ * *) } 4j^AaJ) 

4^lj diVl-SiijiVl OiJ^ 

S^j^jjjill 4 ^ic. S^la jjic. <ll 3 k AjIa.««!! •‘UlåJI L^iJ ^—J 

AjjlåJ) iåa, j\ Jils . ^tjjVl (jj$^ <• 

( (JIjVI •s'iiiil (jjSj dil Av]t A^ g ■ n'sl l Aaj—JJ 

LjLiliil J&l&i (J.l»-o 4^ A^UlSji tillJjij (JSoS _}4^ 

4j_^-illj ^jSjollI tljlÅUj_^l t_uSjJ 4^ tillj^ t ^■»h'iu j^ jjISj ^ sIa 

4 (J 2 j|j^jSjjJ 1 ^JW**! 4 j.ijt-ft ^liS^l t Ajl fcrf^iftll All^l t 4 ^— Ic- A.^j ^ 

• ( •• ^ <'‘ilj«.i>'«*>ll 4 ^ 

4j^j^1 <-i1<Ij<-v 4^ 2j\l->.'i.,.*yi 5^jijli LpLåJl »j—A lJ*—» u—tli 
Lilji jjUII jic. 4> (jSlj i UAic. ^IjjVl jj^Jå 4^1 I- Mlé Aj__u.UJI 

fljlA 4jV tillj j <iLJa 4 llJ V*t> (^IåJI jU^I C h - S ^ 

^^>'^ j CJ^ A]__j_^*jtt-ftSl tlilAt-aJuLM-oll 1 ^ vln tA 4^^ 1—J^La-Sl 

. -■■‘^11 4jC. ^JÉ. tllluijJJ 4^ll»ll ji g >11 A Imll lj 

tljL»^ JjI jC (DNA) —Il (_s^ ^jLaJl tliUjlSill till—«a. j—« 

tliLa^j i tliLnaJl j i ^_)^yi tliLaaJl j i AnlaJl till otl lj t —aJl 

"l^ljlalj ( (jl-uijyi ^ B 4^.a-aåJI .ijSll tjl^l (jlaJ -»1 i .ljmol l J^UI ) UiUjA 

4^Jc- l i tljlj^lAftll ^ *1 -■^'^ 1AIJ1 t tljVI 'a I t iT ^U Aj^jSa t^Lo^ 

3Jj\c. 4^J 4>^aljåJI oigj ^ioJJ oASblj aJjIc. Ja —29 (RNA) l^JJ^ —4>ia—-aaJl 
. ( Oncovirinae tiiaj JaSå au^jIU ) AiMåJI oL&aJl 
4J .li ^ 4J I w \ 1 Ja^jlijb 4^ Luixoll tljlj Aj^ylaJl aJI 1 > rt VI t-J_^^ 

' t SjUll 4^1jj5I p j?^l (J-“ Aii*-o A'l jal jl AasJI (jj 4^1 jj 3I «■ jaJl 
IjjUll SjUI (> I jail V U ja JUaoVl I^A ^jiaJl »i_A (JS__*Sj 
Ua ( Endogenous virus lUidl ^ t Provirus »aJl . Ua ) 









‘ j sLa&Sj AjaJI 1.^^ ^^.sAuy (ji (jS-<u (^.X—]\j 

. 4j jlåJI 3j' l-s.''i,,i VI till J4ij]| til(_jJJ I^J-O jl tJ<olJft 



. ilUluiVt : ( ^ > ) J&ii 


_ll ClUa.j (DNA) —il CllLaa. tlllA>lii.VI t> Apxll U__4j 
jaJ) 2-0 JW?jVI iwj jl is^ Cjl£>LiiVl »i* ( RNA ) 

l^ial JS. (DNA) —11 ^jl^l CjUaJl ^\Wu^ t i^jlåJl <^1 jjll 

2< '. ^jSåJl ^lji_jll (J<»1 j*ll ^ s( DNA —11 ‘ "' I * ' Ijjll 

i-<l ^■K.l l ^tj 4 4jjl*l) ^jl^l iUlLlJ_J^1 Ig^' ’ ** 1^ jISjj 

__3) 2I.,.\... Jjaj ^1 jjll l^ial jft tJ^l (>“ ^1^^ (RNA) —51 ^ 
s, jaJl ^ l^lU^jl ^ Iaj*j 4 (DNA) —11 t>* ^l-l®^ 4Å__uij —IJ (RNA) 

. ( o<\j oA jyl^l j]=ul ) ^1 jjll 

(DNA) —11 ^JjUJl diUaJl oi) 4jLiljå.Vl 4^1 (> (JjA,l oji^ 

(DNA) —11 (Je. ^jUll CjUsJI (jl-^ 4^ (RNA) —llj 

t®Y 






Aajll^ (Jj^LsJl JU^Vi Cjli ^X _ 

A^^U-aJ { 4 \qLsJI CllLa^l aIjIc. } (RNA) _Si dlLft^ ^ _SJl 

^LiJaj . ^juiil) ^'^jhi>i 1^13^1 J-tJalJ I JA Jlj ^Vl 

iHj^^lkJl cjV1^4xjjVI cilljJa-J LqjJ Vij AjLi (DNA) _Il CjLaaJ ^t-aAJl 

4-ni.rt-v 3^^ (_jl t.'' 1 j^ (^RNA)_Il (JjLa:^ JiC- ^ _allsta* Lai_^ 

; ^uLkJl j 4-*i^l ^ (Jnteraction ) 3^1431 A4l'lk^ iLsjl 

4a <'\\ 4jj\-v\l 4_SL^li*jjVl h ^ ^'sli ^4_C- “ ^ 

. 4^3^ djVI-^4jjjl h cLi^J^ Jaj 4 ^■s.H ^1£aj “Y 

^ (ijJ^ 4 M' Uii3l 4 jI-nIj 4-a^I _UuU 4 >3^ 4 <i:iJl 3^I.Sj—J ~V 

. ( Exogenous Infection ) UiiJI ^jU- 

. 4 tj)l'v CIjV l-^iixjjl ^)^Jåj^ 4.#a:^l 3^1 Sjj “ i 
, 4 4 «.^aU-i ^^llij AJj 4^ i aa i_.i 1 l " j.'i-v'i C-^ J 4^‘vl i V 

3Sjbjij^ 4^i < i-s. Lcl^jl 441*1^.^ 11 L^JaLajl f- iit»'i ^"ill 4 /iW 1 1 (JllLa^l pLliLujIj 

SaS^UI cliUi^l ; ^ jA-^11 diUi^ t- c ajV^I diljlj^pJ! JiC- ^ 

OLcaJI (jb ‘-"^y iillj (3^ * SJlo^ (jjjyjj3^II l^jb^l 


.tluikll jSjill 1 ^3^ ^3^1 diVbi^wiVI 











Methods of Virus Cultrvatfon 

CjUlLai ^jU léllil t ^jlåJl CjLoaJl ^æUsOuiU qm^ _S 

. ^jiåJI ^ jl3^1 ‘ t dililj^ ^ isaå ^ diL&aJt 

: CiUlj^ ~ S 

Vj t ^^Vluiall ij-o cllU) j^ ^ dlLo^l Cjliluil ^ 

A _CjI _^Ij_jV IjJ_Xa;kl _33 ‘^.J_^ l} 

c u^r^l JiJaåVt t-iLnaJl tliLijiLiiV I jiåj ( Vifus Vaccincs ) 

^ ■ ^1 -V 'I j ^i>^'\''uirt dill^Lii 4^_^]a]| o‘yt (j\ Vj • 

_«^l i.y>H —s Cj)i^\ Liall ij —a ^ J.''«ll —c- A <l>yi 

4JL»3 jLiLklj jij^ (^j tiilajVl Jl?-o —ij ( Virus Diagnosis ) 

^ Ui-i■ ,ij ^ ("il UiMio A3L__ubj ( (.r.iil aklam 

^\j$Mi (^1*11 (JLo ^ Vj tjVl Ijllrn »ni 

J •'■s.-'...V S A;l^Vl ( I * ^Uc-I ^ ^licVl 

; jj^\j 1^ 

^ (JllUk^l (_ya3LA A^njuoitil Ajiia^^yiall 
t (_jjl£ll L;j1£]I q^ja ( LjjISJI Am^ ( J^jiVl CjLjI— k^oLisj 

• ( 

^>twAj Aacl ^^iLa-all A^USutll^ ^ _Ic- “Y 

. ( .. 

. Llli^Jb-^duMli ^Jhrf^'vTl "T 

. CjI jg in^\l j djl^Ulll “ i 






. CsLuaJl j_^l (jIa^I ® 

t Aj^sJI tliLaaJl CAjaLS^ ^ (jl^l^sawil 

^ i"!' jn>iiV ^ I "' ' •»^'.''*^ 1 ( •• <Æa. i ^L&ill ujl^aSI (—sLa^ 

(ja ^li. JjSj (ji 4-1^ ‘ ‘ ‘ ‘ ( 

(jl (jjj tllLoasJl CÅSHaH Uuil-^l Ua^ J ( SPF ) (jial J-aVl tllUluLo 

. 1 j ta t-j JA J^ Ajl^jaa JaLcuV 1(1 

^.iåiuixll S ' ^^“vl l (j\ <.' >a^1 J'a .1 ^>J—jS (J—SaJl (jl 1_—al 

: LttJ (jSLaVl fli* (JUlsJ j^J i l^jUjluil Jil jJI 4^1 (_>3ljij 

ajsl_y3l ‘"'I ^ (jl laTuaVU j\ (_^l£-^1 iU^U jl i—iiVl (J^U (j4aJI 1 

j . ^ jJ^l CjLaa. ) (jjJI ^jS (_^ (jSaJl -1' 

2 t ^jcliLaSI ^ -'^11 a.a^ t (_$ j.2?Jl ‘~ . 'l ■ a^ ) ■U^l U ^ 1-^ (>—S^l 'I” 

. ^ ... ^L^l ^ (^>A,4Jl (^1*jJlj ttJ >''» ' l l <-rlW^I 
iL^\<l\ t^l (>aJ- 5-aa. 4 ^:i3ll (^-aaJl (>aJ- ^ ) ^1 å^Jl -i 

. ^ ... ^IaUI 

^ —^1 1 (jÅajA i <_j1)1£1I j.\M u i^ ijjaJA Aa^ ) 31k2aUI (J—^lj (j—SaJl ® 

. ^ 2 \r,’Mall ^ -'■vil ijÅijA ^.A^ i til^La (__)åa_j/a A^a^ ^ (_jla»-ia31 (Jib (^>aaJl ^ 

(JJ.1^ C>^J^ ‘ AjC.!)liSl (^^1=U1 JÅ3JA A.Æ=k. ) J — ^b (J— SaJl V 

. ^ .. ^l^Ul 

(XjUL.taiaJ 21 jSiall ^LaUl Cjl^jll ClLaa. t <_jKll A-a^ ) ^^1 (J^b (J— SaJl A 

. ^ . . lUjLe JÅajA A.aa. t (Ja.jVl 


tllLuijuil (J^i (ja (Jiåssl Cjl^lSal Jjlajli aLIs 2j— iu^l L-JL>LkJI ^.A_aJ 
^ 2^ J.1^ CjUjlS-ayi ai* t 2a^»*aaåiall 2i]Ull IxiUJI ^ 2jjlSallj CjLaaJl 







s iysl\ ^jiaj jUjiljj ( Virus tropism ) 

iiLiiJli i (JjLaaJl jaJ (j-a -^JiuLjoJ) bjlå. LaUåj Ai^l (jli 

j&UåSl ^Vl a 1^ LiA ( Chorioallantoic membrane) 

(Allantoic and Amndotic Cavity) j t( Ectoderm ) 

{jLii ( Yolk Sac ) b>) ( Mesoderm ) -iiuijid) 

L^Jj Jtjlaj Uj«-> oÅA t ( Entodem ) ijialdl —la 

j A^Lldl jLiiil -ijc. 4 CjbjiLujlj 4l_yg.*jiJ 

; Jalidl Oph 

Jbdl (Jjfui i i-a^l A,bJlL ^ jJ IdiLåJl S —) 

jajJ ^ ) _y^*^ ^1-?^ <ji?^ »1 > a»l l ^Jaj-u ^-s Ljui J 

^l£j (jli ! 4 j jI. 5 >i i •idå. 1 • X '["jY (^ ^ *) 

. Ijaw IJJ^ (jj^ ^jidl •iÆiJI 
*1*JY ClJ^ ^ (S^ JjlSi jA (>aidl (jjja. ^ 

2 ^l£j (jli (^Idbj ^jUJI (j^ Ajjjjt JaEujl AjI ^biaj (_gJj V 

. (_g\ uj^ 

QliaJl (J»i JjJj (jc. (Jj*-»J ^ (J^ 

5 » j^l Jjj (jl_s (JllVl_(jåa-»J ^ - S ( 4j —fi-lidl 

U,V' ^1 ^ ( Matemal Antibodies ) 

(j jaJ V (^1 jbS^I CJfuJl li^J ‘ ^_>ill 3 aail j_jISj 

(jbt^ (j^ 1 jjlc. tjl c^'dl^ t dAk^Vl 

• (SPF) (_><al^^Vl Cjbfwwi (j^ 






i (jJa* JJJ^ i^J *j 
t I ^ ® iJ^)^ j 1 ^ 4-i^l Jaflå 4-a^l A-i-ftiJ 

I .^t4 \ \ * lIIiLasJI t **>1 i\v..i*y Uii^ll ^>0 ^Ij 3I ^j—SLaVl JJ_Jkjj 

LaS ( ^-*11 (JjijS ( J_5_jLii]l i-ijja^l 4 j^IajluII i_^jaill i ^LaJ_^U >»31 

cl^ ( • • ) -^-aaåj clw^^ 1 ^ V^'V.I (JjLajJI (JjLmaul ^jiaJ 


CAM 

Lull> 
i<C WfTUf 
Allantøif. 
hbhie 

• Oi^ y* c)^' • ( "^ M 

^_^.aaJt ^LajVl ‘ jdiajll ^1 A.a^l dlSj ^1 

SLaaJl liHiS 4 cjtoJI <>» oJ fji ^ f»J —iJ 

1 ^ 111 (jAÅaJl Ajk^LåJI A^jJaj^] diljdiSll jjgij Ja^j-a 

jISæ tJiaa. t:jjUS 4^1 J. 4 JUII jll 41 j 1 joåjll j^ (jS^ U& . ^LaaJl jplS 

Z A- aaJl i 












6 AjjIaJ l dlLaaJl ( OLu^ ^ —j] lj 

( Aj.i3^ cjl^HuiLwil (. ^j-sJ clilitijU ^ jjjc^ l S '1 ■ t 

“Uj^ i (JjjilS_^ill Ajo^ ( o^ljll (.“il o-\ ^ _ iJa& Cjl^)åj _ J 

. ^ ->-^'1 cllUjuoill 

^ J—J Aj—^V) >—aj l 5—lå.j l-jljk-Aial -T 

( Encephalomalacia ) £'—»^1 o— jJj ‘ ^ j—S j ( Muscle dystrophy ) 
g'Lkjllj ("il u^*4\l ^) 

) ( * * i UjlSli 6 

• O'^ ^j 

^jjUA ^ _^ISjj ('‘il.n'\ll t^lLiA (jl Ajjjjll JjV 

(jjj^l ^ aJoJ iio Aji^j^ C)l ^^1 JJ—jJå —!J —J (jl (jj-i —J11 

^Liij ( .. JjiWi ‘ ‘-r“l 1,?^^ C*^ 

^ I 

jj ''-v Cjl_)i«31 ^.i!t]| lA_jl^)<al ^tiaj i-'l ^-s-^l ApaJl lilliA 

4 (■ 'K' l A-4^ ^ AjjJa_^).4Sl Cljljjij3l jaIII 

. ^ .. UjjJ ijlajA A-a^ 4 A^^>133I Aa^ 

: Cellcultures 


jjI ^ I al Aj^iJaiall IxlliJ) AjaT) (j—« (j_S< ul l jjj 

^ ^LjiVI S^lill J*3j i ( Virology ) cjL^aJl ^ jj^aJ tP=- j:“S JS—' 
AjcLLall ij»3 J ^->4^ Cy^ LpLåJI oi* ^ Cji A^W (JjUja—Uil 

Ajl 1 a Ua-u)^ A-aaJl .W") ^ A-a«Jj 4 A^ila ^ 

Urfijl CjLaaJl OUiiiiil ^jlåJI ^jl Ja]! ^likiuil j]i jjJalaJl (Jj—3j]l 

2 i^& t ^ j JLaalu«) (j^ ^ ^ A^liall (JL-a«VlJ tllL^lilll ^_yj-ba^ JajjjS 

Aje. ljJaA-a Vl 2j_ylåJI AjAåaJl JaUjijV) cj]^ tiUiS 4 a2jLui 1I ("ti i 'iuu VI (J.J^ * 





( Antibiotics ) CjIjLJI ( Trypsination ) 41^0^1 CåULe.j 

• OLaaJl ("'ly nui l 1 ^ eÅfc j^l 


1 ^1 

4 .*aJI <L)A 

(Ja) 4Jjia.a]t 

M 


Ajas^ ( 4 jjmiI 1 iS^ _^ ^ 

(^1^1 ^-aa. ( (^j.^^\ 

i (_^3J1 4 jj 11 j t—ijVl 

Sic. jll 

•A-'O 

). 

fif tmjpniuju.ph.iiÆji 

Aj^ ( a^ljB A.OA. 

Aji^ ( ^3^^ 

i. _li 4-<uk ( ^ \ i ^j^aJii 

Sid' t,!*<\.>.^ft\\ 


^. 


( aA ■ ai 4j3^_Ji A_a^ 

(^l£jli 

•,^-‘A 

. 

(^j>L3i (wiu^^Sb!^ 1 

g-UåJlj ^UJ (-j^AJ 

Aasb. i ^L^3i 'Vi.—£■ ^ 

liljU (^>0 

.,o-.,t 


^.a)! (Jji^ I 

Aas>. i ^^l...^i 4.,,,AIS 

C-]!^l£ii ^aSmlO 4.0^ ( (—iKit 

•,t-.A 


^-aII 1 

^LojJI t )1 ^ 1—1) 4 ,,A~s 
4^^^ i ^l^jJl ***1 e-L ttill 

il 4-AaJl ( c^l£j| < J,.l Kil 

1 

.,.o-.,.Y 

^ • 

(J^Ij i 


. ^Jau Ci^ yS tjsajl (3^Uwi fAl CHH • (' *) Jj-l*' 


ti . 





















6 4„<a^ ( A,a^ 

^^Laja^aB ^^t-swiii ^.UiAsJi ~\ 

. 

5 V^w.' \\\ 5 ^MfvB Aa^ 

c {.-Jjl£il t ^ \KB i 

^L^™ill ,^c. 

V ^^LttjjAAll ^LsaIJI 

(3jåj Jj 

^J^J _ A ^™A2h. ( ^L_^ji\ QJC.\ U 5 - A^. 

c^ Cjljjij OJ^ L«M' 6>-^ “'^ 

j^Lq^aaa 1\ e.Ui^Ii 

( (.■yj\ ^ jB Aj^ 

S3C> C-jV^I-, B A a'\ 

jJ. ..\ A Aa^ t 

ijjjji 1 .I 1 I& _jjSj — i 

(_Paj—4 5-a^ i ^ —^1 (JJ^^ — ^ ^ 

aA.^ f**!! L ^ Aac^ i fj— 



i uJ£j| 

4 ■>ic. ^-v-rt-^ fil ti^q\) t_jl^_il^ Ajo^ 

Sja.laJl ^Jl4^1 i JJ:4=^ 

^L^jJl Jjc. 

Ljjl^ili 4__Aa» ( (J__jjiI£^5^1 A 

JL^ Cil U^^il 

jjjU ^SJ^ ^ 

^låjllj ^Lojll i_jl^l 5-ria. ( i_jlsll 4—ai 

jjC' 


tltf^ ““^ 




3_iKil 


^låjll j l_jl 4 ^lj (Ji—^ ^ 

(^y 


I 

I 

I 


. (jiijil 6jj% ij^ CiUaJl CilfjiMl (JC A-*kUS\ AjifljaH lilj^l ^\ : ( ^ % ) flj Jj4% 














• (.5^ (in Vitro ^ ^ ^ jIå IxilåJI Ax<uj ^ 

lP ®j4=- j • Tissue or Organ Cultures jS 44aa**j ^ 

4.>Mij) (ja J JJ-saaJl ^ LpLå. jl ^JaS (j n 5 ål j,« Å£.jj « 

^Jj-a^l Wj4>I=JJ UU’.’ tfflc. iiaåU_aJI J 

Sjjå.L<i]| j) 4jijVl tljLaaJl cllLiAliuiV ‘ aiS l' ^ Ul-t> ^' 1 (iLiiJl (ya 

LP ‘ 4^!ila3l ,;^.aaJl IJ^JA 1-|I |\-'.„Y jLLVI (jLul SjlgJå 

jjJaaJ) g-Ai f.Llil Aj]c. LlulS L<i£ 4aL3__^) U-| ^ aJl 

Jj»JI ci?'] (ja ^ j)_>a 1) fl^A iSia (jli i J _ ib 4__AaJlj 

. l-Lajl A u^ ^ja}\ ( —il^ j* il t 4 _ilji1^jJ (3?^1 lIP LajIj bag ^ ^-v U ^^^^1 
. JaSå AA^Li. LjVU. ^^Ic. l^b-jk'ii.il ^ (JLialail (ja 

UiLi (ja ^S’jjA (jc. a jUc. : Cell Cultures ^Jj » ~ I 

UJ^ jaaocJI ^ jIå l^JLbj CiAJ O JJ^Aas Cjl— *.A^ (j —a j) ®JjSU__o 

(j^mj Ua ( ^ -t t n-x SI (Jub Ij-SlTiAj Cjjl£ ^^^1 1 . ^'‘m'' ^\e. 2 bål -> ^' 1 

‘ ^ cIP -ULaj) AIlJU >»■^•''1 '.„-^ ^"^"'' 1 

^ LpUJI ,*jj3 jj Ua .' Stationary Culture 4jylÅJ) ^jlj.J) -/ 

^JaxUt ^^Ic' Ul>1^1 jAAi <^n‘\ i CjjU (JSUj (jAdO^j (jaj^^ ^.^xaII 

2J_y^jai : Cjlj^l \ Aijiall oLl^j U!)Li (J£jji ej_^ U , ,.\ l 

^aljUUuiVI i U^g•%A 2 a’yIU ^msJI JkJ AyJa^jAl] i'‘il ^i »“i' l 

• ( Cj|jU!ii.V cJ^aUI 

C)U.Uj Ua : Roller cell culture ajljJ-J Å—jj^åJ! ^j!J.^ 

^^Jc, Ua LpLåJI t*‘u-> ( jW-?“ LP^ A—jjlåJl ^j\j _all 

. (J^kl^l (ja A^Uk^l ^jixui ^J-aA 

j(jSl ( .jS^I (3^Ui»l) jl^^l (jAjJa jll (JaJsjj •' 4åh^ ^ 

L^LaJl Ac.^)_™wa 





lTjI^ 

. ^ a.asJI ijA ^Ic. jj cJ: ajj^jUI 
; AjJtl]! -laL&jVl ^j£-<i^ ^L-uijVl Ll^L^I & La! 

: Primary CeJl Culture ^j\ ^ 

^i..it ^yilLj (jjLa^^^ A uA .l bi ! jI ^Ljac) (^_)-o i ’uw (—lA^I 

2'. Lplå. i (_j!il£]| A^ LpU. 4 (>3JJ t^jUjjVl Ipla- ) 

(•’^l \ i Å-lAJJ 0^ 4 ^ A^oAi^l Ijl>L^ 4 —^æII 

ajiA liUloJ 4 Aj_yj«j-aJ Jjl^A) l^jl j\ (J J^l ^JjlSiJl ^ji~»2» i i , l V m <^1 
frLui Jji/T>ll Å£.jjjLi ^W’u (jj-uLi-al! (>0 j'j— 

( j >. --^^-2 1 injj*i 4 AjlåJI itaij téllj -iaJJJJ ) L}!iUJl JAfc »aUJjj A.a=»Jl CjUliijl 

J\ ipUJl si* (J VI 4 ^jVl LpUJ) ^ lJou^ (Y .-Y) ^ J I^^'j 
sJjAa-oll LpLiil sji (^'j Lsj^^' (>a*j t>» V ^jl j^l 

^^Ic. ^1^1 (Jjj-sxaJl 0JJJ1~^J 4 CjLaLoiSjl ^£~Y^ Aj j > >t»\ l ^jl—^ ^1 oiijVI 

Ailii-s tliUIja—a. O—* 4 —SIæ (/i—Jlj ( 1—:pl-åJI J-1—i-a- ) o'—»-bcVl 

J\ Lj> a-^I j5l£2 isj>5 ^jj J ( t> ) 

;^J^.?:, j^l djjlaJl A^lSs] J ^ ‘ 4^ djl£>lj_i.l dsj-l-a. 

. JLda.Vl 

^1 ijjjj ( Passage ) jVl o>»B ^jlåJl ^jjJl si—* jlj—«] å' 

Jc. (jlLyj ( Sub Culture ) ^jjl4 ^4?^' Jj^^l 

^ jl jdiuiVl å' ‘ ( Secondary Culture ) ^jålall ^j>J' f"' t3j' 

AjjlåJl JajlaåJb sjfr^iå bi Jji-aaJl ^Jt\ c^Aja OUajjll jlCjb—Lft 

. ( W ^j J j^l jlåål ) ( Celline) 
; 2jJajlaåJI qa jj j a a a i 'Il b* 

. A^IjII ^jlåJI Ja jlr^l lj AaålåajJall 5jjlåJl ^jlaåJI 





• Diplold CgUiQés — V 

4 ^>IA AJåsla-a 6 »“S ^jia. -^LuSiVl ^ »-tlaSuiS j ^jVl ^jlåJl 

i> 

A.jij , K. ll LpLåJI j!-låu La yic-j a ClLjUi-edl [j<e j^LSJI l^^alUa ^^Je. ^LuiiVI )j^ 
^ ^jl£a Ja_yixåJ) sÅ& ^1 j3 ^) i ijjl^i ^ jl t>® ^l'^ ^j5 

JaLttiV) (>> -ipaJl ^ jj 4 ^ JaSå 0^3 4 >»Sj Aj_!jVl 4_JjlåJl ^j) j__JI 

liå 4 _)iiaj <JllLaaJI (Jl^l LæjI Laijj 

^a-^ÅluO . ASjLuJI JjiSjJ Ch^ji ^^1 Jaj^^l 4 jj>åj CåaJ J 4 ^jlåJl Jam _yS) 

t 4 ^ jLij J lj 4 ^J^l l ^ ljK I M' 4jaJI OIaISH! ^tijj 4 J^I (JM i_y]aåJI sifc 

. ^j-aaJl 4 _pjl jJ^\ tllULc- iSJ^ 4jaaI céliLiJ LaS 

: Permanent Cellines kj^jiåJt L^^åJ) -f 
A^IjJI ^J'I å«. V.'l JajLi'vtl 4_ya^C. L» ^L«4. ' I Ll^l^ i-*\h a" 

^jlåJI Ja jlarxl l o^A t>a*J Jj* J5>a^j3 (. ‘‘'Jt 4 ^LuJLVI ^JiC. Sil—aMJl jo—jé-j 

jl 4 jjj S^a (3 . « .) 4 > JiSV ^LaSil (Hela ,KB, BHK-21) 

^JJ jj^LaJl LiiS J 4 ^^LuiSiVl l^JJ^ 4jlc. LJUjt^ 4^1 jl j^ 4^) 

4 dlbljOaJl j 4 jLaijVI lA^l>rf3<(i LpLåJl o^A 4 j^ ^_yj (£ * 4 ^^ __^L_S1 

4j_jlåJI JajlT%ll 4 j^ .ipaJl liJLiA ^jl LaS 4 0 !^;JLiJ) j ii3La__uiVl j 4_S^I j^ "j 

Ja_^IaåJI 4 ålWi . (Hela ,KB ^ j^i U^^åJ! (Ja Lk^Jlia 4^)1 _S _sil 

QA JsS) ais- (Polyploidy) cål uu-mll JOaj a j _a jj l^jLl_m (j_& ^L_jjiåJI 

liilåJI jiAj 4 ja*-ajj ajluSII AjjLiLSiiai/l l^jaLj l_jiliJl »å_ a (j —« 

^ 4 gi saJj) 4 j_jSj Ja^yJaåJl »åi jjlSj 4 jL Jåa. j3 La£ 4 Jd^l 

(Ja-^ A^Ull Lj^jLåJI aac. } AjjIjII ^jlåJI (J_* A__j_jlia 5__S3s«-a]| 

aå* ^.Y-^laauj laA 4 { ^lil) l__Aaa& L-jlg ■ ^1 (3 '’“^) 

. Jl ASjaD tllLa Lilli ^bjj 4 j^l (JA 4 __^lå, 4 _JSaab ^ jlåJ I Ja ^jJaåJI 








AjIjLuiII ^ t—jLiJA™Jajl ^ ^ ^ L ^A— 11 

J. CAj^j^j CjL^Ij^j ^j^Li^l J jjS 

* 4_jAjt-a]l JaLu)O^ LlÅ 6 ^a11 




, lj^>l^Ii ^ *^nAi Ajj^l.'vli 

JaLoijVl -^1 ij^ LuiLjjI ^—aloJl -3—jAjL<i]l Jal ^jVl oA—A —Jj 

s* 

U,„ J — MEM iiJ^J — J^j4 j) '—rij'-A »J—^liL—waVl 


(Jj-a-a (JM 3-Jlc. <±uij ^l'l-^'ltuVl l^j t— å l > >»J ^a_J —SJ .. MEMO 

. ^Ui-lilui-all E^iLåJl ^ jj t—ljaia. lilBj %Y * — “S (j^ Lo ^ jljSj 
^ AjjkJl ^ jljA' <jr^] ‘-åL^ C^J ' JsLuJ^i -6^ 

dlUloC- (_gic. 4j£-o-o éjJ3 i}j^ ialiaJl cJ^l L>* ^ ^JLoJ—S) 

2 A^ \ ' 1 2^ j^oå-oJl Lil^l iJ^iLSluil 3Jåala^ j) IxlAåJI LjliåSiuj) 

^ ,.v l' ^ Sj^'aI I ijjiåJl iaLuijVl (jc- i_iiiij V iaLiijV) oi* 

Så K>.^H joOll (JjuoM t>a^ LojJ i e-)^ ^ * ■' J*^ J^' 

2 t S« /»I l JaLujj^l (jl (_^J 3jLiVI IjA . %V 4 j— aoj jjlaj—I V (_5—iJlj 
tdlij 3 Illo ^^1 jij ‘ ol I j Ajl jl ^a]I (_L-a >0 LgJ <— åLja j V AiåalaJl Aj_jlåJI 
^ 4 A^ ijA lÅA Af-v Lgu i Cjljjjjjj ^ A-aaJl jxu ‘■ ' 

Fetuin jSoii (jijjjj <. 5 ^ cL-a-o (jl cj—^ a—SIs (_ 5 j— å.1 

(JoÆO (jb (j^ tij^ a (S^ (J^J-—=^ (^A-Jlj 

^La.Ji]|J jIajVI Aåsi! tllL-a^iLkj ^jluiil jll/i/1 ij3lj—U1 t Aj—aVl 5 k^Lkj 

(jli I^IIM . UvlåJl _^Ai] (jjaja^l (J-oUJl Ibii (j-o ^Ic. jjSljj ^ —Ic- ijj —sJ 

liLuijV) tA^Vl 4^' (%Y-^) jjSljjj (J^autSI lL^ ^Liij 

, 





4jAs.^ 1 JaL_yD ^ ^ ^ 

‘ J^J)^ iauij i ^ ^ ^ Jaui^yll ( (J—*ji Ja.— luj 1,^—a A__aia^ ^J^L_uui 

.ii& JaLuijVl O-Ja I I C_ltjLu^j (—fll-».saJ 1 A 6 ift 

(‘ j>^4 ‘ j^4) (^_^j^i (JjjiiJj Ujiflj uduj i^jUaiuii 

^ — ^i>a ^^ ^ ^ j\ t n^J l ^ D.i — ^^ ^^ ^ L d l 1 i^\ 

JiUljll lU (^ ) (j^liuliii ^ Si_^j . -O , ^ ; / .J ,,J ^y,_,j-,..,1) 


. ^_5.ii-a]| 

: 4jjIiJ( jJa2( (jå 4.aaJ) 4^1 
(jx ^%'\ * —V • ^ lya jSm Aic. 4.ttaJlj ^ jl j^l (jii. ^ i 

: (3j^ 0^1 f>^j ‘ IxiLåJl 

<iLul L^iLaJl 4 j£J^_Llu) i;^.i]| j_g-ttl<Jl i;_^_jiåJ) Jiui_^) ,_5^_JJ ; jiJjrfV) AAjj—^ “I 

‘ cly^J^ jl s (PBS) AjiUl JjJLvaI! jti.L Li^iLåJl Jj^uu ^ _li 1_ jm 

4jjLa-(Jl AjjlåJI ^ ji Jjj ‘ A-aaJl 43^*-aJ A__jjlåJl ^ jl j all ^j—±s^ 

ft 

3.^jj]| jic. jl ■^i ji}\ SjIjA '^j-^ (jiic.Lu ji 5 æLui Sju 4__AaJL 
3^*-a]l (JæLoj lA.isiJ ( lj!>L^I ^tJaui ^ -^-v ' 1 jlj)i«l ^ ^''' ^ 

Jajoi^l (. iU>ij Ij^l ( (j-o (JjLiiij ^ 4 CS^J_‘J 

• jA] 1 . "lic - Ajj ^]'^ 1 1 >1"^*^^ JåflLraJl 

UjjI£1j jj-oJJ CjLaaJl die. (J-alå. lj£jij 3ijjJa]l ed_% ^dåj—joiJ 

. ^_>1=»J) ^ U Åjjxj^ j\ 

CjLaaJ) (jdaaj dic. ^jjall ed* ^dikioU : ^J.4^ — ^JaB —fcj 

Jajol^l 4.,,l^xd d*.^ ^ (djLa^ 4 t **11 ...y ^ 

As. (3^ ^ <AaJI ^ j-a AjLc. i_$J^ ‘ ^jj—(J_juiéj 

Aa jdll dic. ^ jlj^l JåaLiJl (.^jlåJ! Jauijll (_iLjaJ Udso 4 A_; j,t4\ l 

.(Jrv) 


Ym 






CiLaaJ! ^ 4^jfa ^ 

^UiJ ^>1 CjUaJl :ii& J ^jkJI ^ j'>J' 

i 2 ij\-;.\' (Jj-*^ «■'J?-jj 4,5-^^' LSji^l iauijll i_j£ui Ax^ t ^Ic. 

lA.i*J i 4.a:^1 L>^J Jstuijll <-jt—i-^} 

. ^ j1j*JI£ ^jliJl ^jl 

S/' ljK,n dll JJ«-^ Cff^j ^ j'3^' A-aaJl JilS 

1 ^ ,],-. (_jliaj (^1J ^ ^ J < 1'^ < '1 I Ai i ilIII ^ I 1—jpLaJl —3 IjJ—W-l—Jjj 

^ ^j\jn dll J:^! oiA ( CPE ) 4J_^I V=jJI CjI J^l ^1 
jjSli OHJ LpLåJi <_j_jjåj o—i^ l^jl—Jå 

Siji!l . «’•'<-' 4 Xijjj J ‘ AilSå^ <jjk. trjLul£ijl ilLiLåJI 

,_....^ . »\-'-kS CjlJjxi (> Uj^J ( Syncitium ) cjUjlå^l (jj^ ‘ l—A^ut^j 

^ iuijj oiA jjs^ Di • ( ^ '^ j^' ) t^ 

SjljsJI CjUj^ ‘ 4^J=^ J Ji>^' JJ^ ^ 

t AjJaåååJl .lUlJI CjUjJ 4 a.oxI. 31 jLic iL-,jVl 4 :yuilj 

I^lli o*^' ‘ <^' J:^' J-M^ ‘ 4='^' JL-ax,Vl 

^ 2x4J24. ui^j U^' j4^'j L-plÅ jU-^' 

-J..,S-, tjloJj 2jjlåJl 2^_>J1 JJ^ t> t->^ 

: ^1 Ajjlåil ^ 4^ I—iLaaJl 

Ajjk A^J- CÅ JjiJ JJjJå tPJ Ajji^' 

. lAjSi c3f“ 4^^ 


j_^Lk ^yCj^CAj^ JJéii t j'>^' 4^ ^ 

L Jlij ^^1 LiJ>> (Jåilo jJC-j ‘-^iS JilSj tlij^ <^k-“ 


^ 4 ^jkJl Jil£2SS o'^ ^ ( Foci ) Jjf-Jl '^- 




is^ Ia^ISj V djL—rf&^ “f 

A»æ^ h ^^g-l ) 9 S/I ^ 4 -l ^ nls^ 

<AS>. C 1 j 13 ^ ^ OL«Oa t 

^ 6^l_yll Aj^jli tljLaSs. Cjl3^ L)^“4 ‘ ^ Kl <J1 j_j^^)a3I j i_5_j.a2jl JL^joiVI 
^ I. it/'S^I jjISjII ^j (JjljjijS) jj^Jå j»-ic- tjUuiVl 3 ! 

(_j1^ jja^ (J>i«.l!l (j) _jJj 1 ^Vl (_gJ^ ^a-i—A 


JaLajVl aiA .iic. ■aJL^JI ("il ■ajPilVI c il jf’ oi* ^_jliJ) Ajjj3_^><aSl Cj| jdiSll 

l_S_)i^ (^j t"'' ■"*^^1 i3® ^'iVi aJA J^åc- 1-^lj • lIiI _o^l q _ a 

tJllL&aJl ^ I - 'I Jj.laJ) fjU .isis ( A-aÆl]) _jISj _Ic. (j\A^ _n 

( A^3^I fc A^ulaJl i A^^t3l i i S^)3åj ( 

^1 Cjb^ Cff^ SjASJI L^ UaLul jajJaJ ^ .. A^li)l ( -^jJjjl i _j3jb 

( (HA) ^1 CS^"^ Oi^JJi tS^ l^jljla-V l_>iåj tilljj ^.Ij^iJI 

iauAil^j Axj ^33®^^ i^ CjLxaJl aÅ& ijxa Aj^nu Jåc> i^Ål 

oÅA al__).4^l ^a]| CjUj$i (3® (*^ * * ’ ^ ) ‘^^■'^j t^Ai.<ill j_5jlåJl 

^ ‘-j_>“ <.l_><iaJI tllUjill (j)^ ( “^-0^1 3^^ ) ^laJl i^åi i bi>lÅJI 

A^jij ^'\ •—\ A.aaJlj Ll>l^l ^Jaui CS^ '^3'3"' ''' 

• ( (^j-<i3l 313 ^*^^ ) 





















1 

‘CjI>! 


1 ( 4j^sJI CjLa^I ( Ajja.«a]t (JllLa^l 

CjLl^, 

AalaJl S)^l Jjj 

i_j^L (Jiaj 

i AjJJ^^l fil-^-^li i (JliLo^) 

AjjliJl cjL«J1 

cJ^.iM) Aj^Ij b^ili 

l:)UJi jjSj 

( Ol-<^,ai ( Aj.^ 1 t-<l^»s.t\ 

Aj^^x^I Cj\ A-^H 

*^ ^ ti 4 y\ t^ii m«h 

J 

^j«">- t-*l 

UiKII A-o:^ ( SJ^^xIaII A.a^ 

j (Jl^iJiVl A-4^ i cjilSil 

Aj^i (JjLo^i ( 


(JljLuil^ljl i 

’'■• 1 

CjLa^I ( AjJqIA irtii øj^3éu djlpAdJI 

i djLo^Ji « 

I^^'La A-4^ (Aj^^)i^\ Ajj1a^\ A^a^I 

t *1 ..1 — 

aKjm b^!^L^1 

^Jic. AIXaC. 

^ Ob^^l ijA 

' 4,,... 

Clabj)lÅAll 

( Cjbobl i Ajibkii clibuJ\ 

jijb Cj\..as^ 

%^j»1a a vIiUj3^ 

Aabta^SM^. 

Al (j^ 

A.4^ ( 

CiSjSl 

CjIx aVi 

6 (jA ClL^LaluM 1 

^ia_)ll CjLoaII i ^jjj_)il CliLiaii^' 
cljLft^l i A^ jill CjL&^I 

^jA^i ( A^blÅ^I 

A-^-rt«w j| Aj^I^ CjIaa^ 

A p jili JCb^LalLiåU 1 

1 

B J 

U jji (j^a JA 

(J^l^ ^ Cjbjall ^liuoui^ 
J^iul^ ^ A.Sbll 

Cjb^l 

Aj^^xxII CjI.14^1 

(■ >tii f-b..i‘‘ii,ii 

i\jÉ 

al^^t 

CjLa^I 

p bj^C' 

sijiil jIa^ fjjl j 1 

( jéjb CjLa:^ ( ^^^x.Ail CjLa^I 

cjLa^ 

^J al^i L cKl 

a^^liA Ajl-vli 

ftljill 1 


. CiL&aJU tliljjiill ‘ { ^ ^ ) tlj^ 








ulMtU Siliit 'j^**^* 

Inactivatioii and Antiviral Chemotherapy 

j^l ^C^—^ CjL_^l alL_Aj 

,_._,< Jili a^LcJ ab* <^'-«^' -MjJ ‘ 

Ailiå-cJI jlljaJl »j* uV 1 jiåj t^U^J 

S-^J“ L^JJ^^J iJJJ^^ ijia—saJl 

SjAllå frbaLbl drsLJ ^j cJuUåj Cj|j^ ClijJta. 

^■> j'j i AåliLJl j ^bjJsJl tliaj 

• ^ La 2 å\'i. ^\ l ^y»l j^j<\'j ^bj^i iial iJ^ 

, Ji^aJs'S 1 ^ 

. ClLoJI 2^ål<^\ ( j.iil ^u3*4ll_j jJ^Jadll OJ^ 

, ' jå''t^2 {Jal I “>1 . fta i]l (j ^ «j (. ilikjs A*iil_jJ 

^ A^j^\ jaill ^ ^ iVu u J Cjllubl ^ (1«^' ^ 

. 2.åtå^l tljljp3<ail bV“ l-j^bL^j'A.AaJl Ajåsla-all 

: Physical Factors 

: Heat »Jja^ 

^^*10—1 ^ilLo -UkaJl CjUjjjjj i_g^ 

^ . ^j(r.-x.) jib. 41 }^ ^1 ^^‘ 
tb^ 4 Sjjall tblj^bl i-jlL. JiS) jb A_^j 

^ :i*j ø-bbl Cjliaj ^ ajjlill Jjc- 

^ J£\ ^..isåkiJl Sjl jaJl C.L?.>> bjUaJl cUaJJ . (f ^ * *) 

* -) ((*°1 * ") a J VjJ -^J ‘ ajl jaJl tbU-jOl L-jiaaJ 

J^j lia t yj_yl3 ;bljSiicjbiaJl Jiåa t> J^' ajlj^' 


tV^ 







JjSj Lttiu i jSju 2j\ ^l^yi jIjSj OULc. c^jLvsJI 

CjLaaJl ^ csjå.) iUsji ^ 4j^,4åJI -CasJ) Cjl jAi j\jj^y\ ^jLJ) ei__A 
J trl* Lk) ( ( S^l j]| djUs. i 4j_jkJl djL_«aJ) ) 

Uj-^ iiiajJI ■^Ji.ljlJl jIjaIIj A}.aaJi]|j C^jii]| djLjLafi. 

. AjLorJI ftife Lajoil^ 

: Radiation 

oUaJl tjj ; (Super Sonic Rays ) Jj^ - f 

i—)j^ ^jå AadiVi ij^ ^Ic. dibiji diljj djLakj^ 

oiA C^jåjltj Jjilill jJ l^jl^j 5-aaJI Adil ^ 

• i—ibijjill ^liiSjj AjuiVl ixiaJl SiaJ 

Jjå j—Jjj / ( Ultra Violet Rays ) ijA—uii^ (jj—^ -ia—«>7 - f 

( V'. . - Y . . ) CjU jx. ij^ ^Jx, ija.uiiill 

‘ '''"'^1 ) djLaaJl i_j i-i» .,i Aic. byiJ ( l^juak,ttåJ “dnaJl (jlÆ ^1 5_ 

(> djU_^ W^J*J U> ( CjUaJ! t diLaJ) t 

Cs4^ Aja-aåJl QMjJa 'UaajiåjJl ij j Å 2» ,^,^ 1 

oba jjc. ALjUl fljA ' ■»■i-i>'i » «1 U ULc. dlJj] 4 i jjijjj 

. dil^liill CjLaaJl 

4 tiåj 4 LL^ -Udi ) ^jjVI *u^VI jSjj : f lonicRays) ^ju^l 4**5S7 -V 

W® -lajljj (_ 5 ic- ( JJ ‘ 

dHjll 4 ijiiAaJl oJjiall ALAJI Cjl j djUoJI Juc. 5jaoU.j 

^ i.yaaj ^ ^ jl A^li« djlt j^ ^Vl fijA jU 

<—jl^lSill 1 4jij 4^jj 4j. ‘I i >>’|iii <4]| l^jual_^ ^ Sc. s kål ■». 

( .. 4_il£il) ^\S1 4 Soål^l CjU.1^ J 








: Cheoiical Factoo 

éUiS 6 l^ijaaJj CiUsJl J4j2 CjU_S jA\ 

A^Ls-^SII (J^-^ i A.AaJl Ia C_jVI^^ 

^ c3^*^ C5^e 

r S ^itiiLibiAil ~) 

s<<-. ^ Stable ^ a^^Siuui “Ljjl 1 ' t" il ^'■v \i (_g^ 2 ( pH ) f'l A la—J 1 ~ ^ 

J<.Mi S.UU1I dil^jj j^ (jl t ( A”® ) Cm S’IaIJI tljl—a>jJ 

l^-'i,,.l ...-■ ^ t-il ^^11 t gl'i-s'ij ( 'LaaJl (Jjlaju A£._jxjiJ JJ— 

(pHliJ pH3 ) ^IaI-JI léllil ( ^jl^l J^ ^jubj^iaJ) 

1 ilj-'H o_>f>-all t''ll <^~vll <J^^ ‘ t ''l l< '% . \ l jl jSluil i_gXa (_>iillSl 

^ \j i ** '1 ^'v i ^ Å l'i .ftll ^^Ja l 'S . ftl l fil i ‘ » i»I l 

• ( ^ Jjjt^l jlåjl 'j. pH 3 fiULill ^jJ ajfr IJlft IjIjj 
Ijjls^\ ^Jk CjI Jjijll : 4 j\> 2 ill jSJxj t5 Jja-H -1 

^ j^iU-k'lj t iinii.;^ tlij^ A.-aaJl 4^3 Jl^ljjj Ja—uijil —a>l<JI 

S <1 »1 a 1 ^ (JIS4 Jjl j .*11 (_ySj5j j^j3 cIjI Jjij (jU lilliS ( 4 -aaJl Aj— 

Ol^j^l ( 3 '-''^' c# 4 ' ^ ^I_^LJI (3^a-all —a ^jl—JjiU 4 oaJl 

eiA éjji Cm JijSSilt AjLi Cm Uia»j ^ 1— ^» ■ ">'’ J ^—J>»aJl 

(jjULaJl Cm u' X' ‘ ^4^' tP®- J'Ja^V) tijUaJ) 

. ( Reversible ) A^ajSaJl 
t i (^i~ u 
(jjbSjJ) j>Al j^alL<ij_^l a_aj : Formaldehyde AiJl ^J^^_IJ 1 -1 

tljLaaJl JaLaji ^^Laa. JjImJ l^jSi BjaSll tdilaJ 

Cja 4.ai^l^ Ajua^l SaLfill t ^ ImSj La^ 4 AjAiJajAiLall 1 ^ t^lla 



^-0 4jjf-*<^l! ^=jl3>Lålll 

, 1 ■ >1 t i Å imLj^l ) Sia^ ©jL&ll a^ t^JjOjilÆjl 

Å \\.\J ^\ CjLc- ajl^ji ^j—Al—diAlLa ^ —ST 

Aauj LoS 6 An^l dil^A:. l5^'j 4_asJI Ol \ 

AC-i^jill 4 j\J ii ft Vi Cjl^'^^-ft^-ali . » Q É^X— 

A-aaJ) ^iia*J ( (jjjjj^ i (j -^1JC- i (j -;lj-2l ) 




j* '^J'^ C^L^ 

1 

PH„ 

PHa 



'kjucaJ^ 1 CjLa^JI ■AJLiIC' 

+ 

4- 

Aj^^xa!! diLftaill 

- 

- 

Sjå'Vl tliLaaJl (_>ai^ 

- 

- 

A^tilSSl ClLaaJl 

+ 

- 

AAuu^^i (J-iLa^xII Aijl& 



1 aLIc- 

- 

+ 

AJjJ^I CjLaaJl 

- 

- 

^ Aja\^l ^ (_s4jj^ tliLa^l O'^ 1 

- 

+ 

^ ) \jJJ tllLiaJl 



,. >t\j ; \£jj ^Ic. 1 

- 

+ 

li!l lIiLasJI (j-iii^ 1 

- 

- 

jc-Uall i''iil<\%.,ll (_y‘^ 1 

- 

- 

iA t l-il A a\\ diLo^l aIjLq' 

1 

- 



. ^ »''-^ ■■ flftb ^ iil.»aJl • ( ^ ^ ) 










SijSjJI jIjJI : Oxidation Agents SduiS^ jl-f 

£^•^1 cJ^I Cj_9® ' >'}J 4ålik<a]) CjL®2sJ| JaLul 't*- <J_Jlai3l 

) t.yaaj ^ ^ % ., Y ) Jjjj ( ^ ) 

iJjbSjJl .^l J^h] 4LisJl ^1^ ^t J 4jjaJ| CjU^I 

CjUaJl JjiMJ JåJl (jjå jji éLJiS . 

oxj (JaLuill liA . 4jlill j;^ Cjåj iS:Å^ is j-^l cjUi.j cjLaJlj 

3-Luii« A*^j-o cjUaJl tti* ^ ^ Irrevrsible ) oojS&V 

. ^jJJjuUjuJl (_jLa 

(J^ jtj—oj : Glycerin CHJ -Y' 

JAaJI UjJoj j'-sl l ti3 t ( %o , ^ j^Jh 

Sac (_ilii:jj ijijUiJl ^ JiLLJl ^ ( %0. ) j^jSj ^J JJ—uo^l 

• iJj^ £> Jjli-ali liA ^ A-aaJl 2 bil ^ ^ 

oUaJl ^Jå*^ : Alcohol ( t dj^\ ) -i 

Jjli]| JJjbi) JIj jjj I JA ( A'u» ,< i éj) o«. CjIajJ (JjiiliJ 
‘ ^lijjl ^j La j^jj éjbj ^ iloLaaJ) (^ic. 

ojLaS l ^ ! 1^ «2 >>iI o jl) j^\ aLIs jj«j (JjliJl La jiilj ac-o" cM ^ 

t joj^ ^ CjlaiJl i_ilikj : Diethyl Ether jJjVi ~® 

: (jJOC.j^'So dlLoaJl 

aJLc. Aluij AjjLaJl Aali-all £ "1 1 <>-^1 1 4 mLmA LjLaA ~f 

sJ^ CjUcJI t AuLJI CjI— aaJl ( Aj _lalk-all CjL—aaJl ) q » 

jjjV) jp\^ AnojjJI jlLiJ jjlaJdS AilixJI CjLaak Lal ( .. 2^'UU A 

i AjJill (JjLaaJl ) ^jL»il CjIa^JI ,' A—a jtÅa ‘"<1 -'»■ ~u 

( •. jåjb dlLa^ i lijjlj CjLa^ ( Ajjjjii ClLaaJl ( 2 jjl 'J J< I 'I I ClL_aaJI 








irjrirniiraip.it: 


^JjtJI (_jJc- j^bJl oj-^l tdLiJ Xuu^ ^Lf.uS j1_j.1i jstjåiuil jl l^Uiai^l 
Cjl jt U JJ^ ^1 lillj J UJ^ ^ 

. jjjl^SI ^vxita. 



SjjjidJi djLaii 



( %o-t ) j^jlLojjå 

Ciljj&jil 

l-'l 

(%X-»,®) J^l i3j^ 

(jijbi^3^i 


(% tiåJl c3_J® 


CiUiiJI 2 tJ-^ 

(%'r—«,o^ ■''■■'‘"‘^JJjj 


S jl jaJl VJ-lJ -Mj:! 

( % A.-V. ) J_jjUjl 

Jl jéVi 

S jl jaJl ^ jJJ iaJJJJ J^l^l 

^ % o «— £ . ) (JljjJjJJ — O 1 


Sjl jaJl 

( %V .-^ • ) 


4ilå.<JI iT il a-Jl 

(% Y. ) >J 


3 åb .'11 (JjLiaJl 

( % ^ . ) j.Jj9jjlS 


(Jill, < 13 . il (j<o JJJail 

^ % Y ^ cjl^b 

ciiL_jlill 

it A-yjj 

i \\ ^•sA\ jj-a 

( % Y"-^ ) (jjlll (j3a<i> 

(% r-'l ) J-iSl cpxaa. 

^j^La^Vl 


. i\jl.» yij <iU»a JjUi ÅA4åia.»J\ diiiyi\ =(,''*) 

t Jiiåiti CiUail CjbUiiAj ^UJl ilj^jla-«! i1j<i\j jU 

.Jæ, . 6 4xa. (> SJlåJll <iå>b CaUsJI jplS Jj®J c|^'j 










2 \y^\K\\ 




diULaC- ^\ (_>kifjj-i 1^ lr)ij,_m L-i^l^l jplSjll <L&.^ ?.låj_jlj ^j. _^ ^ —Jill 

. ^jl'^'l cijl-^j (jj^ J t-j!!lAiLa)VI 

^-Ig. A^Ll<i^ ^IjliJlxjjl ^1 iJjL-Éajoll ^ —^1^1 11 ISj _3j 

4 4 iIaJ I 4 A"vl^ (J^^4 4A^^^ tJi-Q CjLa^JI 4 {i\''-v^ —A 

0^^ oJlA tiliiAJ Li£ c ^^^jLJaoll 4i^^)^ 4 4-L<iL£ll 4 A-a^i Aj^j_»J 

, I ,, ^1^ <-ft '1^34-Lal! ^ ^ A-a^l diLajial! .^.laJ! |^_g-l^ 

^Jg. j 4 A-oJiJI L_J^^ ily^ tilli^j 

. lIiIjiIIj ^_pa.asJl 


ojLa 1 ^ lI^I ^Im* Uttl 4 ^ 4 !) A^LlojSII j !^1 (Jlul£ .4^ 

^1 J ^ tj j> .. i^ jVl ^jj^ Ui^JJi ~ ^Ji ‘^ ) —? CS-*—^ '—“ j' ( ) 

dil^ ^AijUåt>4 ( DNA ) 2-^ j4j jj— 

iJSuSij 2juLo ^ DNA ) _SI (3=>>^ t‘‘n~^ ( AjaLsJI CjIasJI t ij J^i—aJl 

(J ^j.ia*aJ! ^Allå j tUaå.1 (Jlij^ ^1^41 ^ C/-^—S)_j (j_J«o^l 

SjUJI oå* (ji ^ t CjUjj jjJl JSjiSj i^ic-j ( m-RNA ) Jj—jSl 
1 j l-.i.*Vi J 5 AxajJl l^jl j41j l.'''l>'l j (J jlutttS) 2>« ■ ^ •^ 4 1 ijj^—gJål 

4jc, ^Sii (_^4I j I tij( ^1 J_jS>U Jj>ii4l ijjl—aaiS 

. Sj 14I oii clilj4laS iojlLi é.ip^ (JU>I ( '^1^441 41 a ^ ^ 

: La j41j ‘ _ ^jjaSI tljbLuaSI ^mlusd 141aj 

A4j41 ^ ^ 1 1 AmAaSI 4 ^^A*i / ) 1 ^ **^D* '^Sl I • ^AShJl c 4åAj l^ 1 

yi_^ ij . SjlAl l jlUic. ^_yic. aJjA_^ AaaI] aJ >4 Cjl^Usauia —Sa 


i_gC.:u s -'■>1 1 tiLiljaAiui ij\i t (j[j.aS^\ .ijc. i»ri‘lAll 4iLi41 (_>aij 

^ 1 <.^. l j_54å . 4_jli.<^l LplÅll Qd-M) ^Jaiii ^Jic- ^1_^ CD4 <^143?^ 
3 j-.-'... LgjLå ( 4ilj41 CD4 clillj^?^ <4i__)ju Aj^oIå 4_j<aj dtyljiTunAll sA_å 

.^LuaVl 4 j ijj^ (JjaLo) ^141jj l^iibSiuM 46 a 1I ialijJ ijj^ 


tvv 




{. ^ 1 CbJ^—■■ fcii^L^ Y 

sjU j Amantadine jjJilijLoVl iA^ : ^ CjbL^a tli^ib ^yc —iJaS —illj 
jjpliiLVl o^Ui 4 Tromatidine (jjJ^jjUjjj SjLi j Rimantadine ^jjjtijLoJj 
2» ''^-',,..'\ l iAåJl j_jJ) L>“ RNA Lj^l JaLaj) (_>aaJ Cjlj^ ^»Åaj 

b ^ AaSk A^^IAaII dlLaadl ^Ia9 

cB da-aj 0^1 ^1 aI^^I A-a^^ A a'k ^JLtåil AaJ.^ 1^-1—£] 4 A 

^ (^JjlajLaVl oA^ (jU ^jjJltljLaVl tf-Uatj iJjS AoliJl Jj A-aaJl Llliii La I LU 
AilaixaJl AjlåJ! ^\r- jiLj Lljlj (j^LliLaVl J jj L4 jjI£j j l a' j—laj 

. Uaå Luli j ^jLiiabU jjl ^~lYi>ii~l LiA yaj 4 l^b A^aaJl 

djLaolS (jjA Ic.4_iL_ajLS —T 

J"< ^ ^1 Au5j j 4jj| Jjj_jSS^I ^Liåj jAA t "' ! vA^vl l oiA ya 4 CjLaaJl 

Jj£j Ji 4iajjal DNA \åA\ jj Jå.i A j XA ^ \ CjlJjjjKa—iJI 

yA 4 djLaadi (JlliaLkaa^ Ajot^La-a y^ y ^ A M La^:^ AjJu^ 

; di^ljaaall 6 1 a 

. AnlaJl (jjLaaJl (jjlaLuo yt : Iduviran å'- 
, S\-.J...<\ I AulaJ) (JjLoaJl tljbUaa : Aciclovif - 

aJjåSIj AulaJlj oLaaJl ^ Ijjiå-« A—JLiå : Ribavirine o—jjjsIjjj - 

. B j A S^l jll 

JjJaaJl ^jjV) >»> di • fjJ*' ‘^'—” 

yjjj yaA=^ ^J^\ RNA LiJ t>i L;j^' CS>»aJ 1 (jiaaaJl —uU y-& 
y A’i 1H b^ yA I— ^Llajij DNA ^ y a y ^— 

I t ...-»< 5r ''A ) yjc- y^yA Ola^lS 4jljLajl^l sIa yt . RNA-m 

. ddC J ddl J AZT Jb ^Lbyi 

i_^jA2^ Ibll i^A\j Foscamet aaå jå Jb : cjUaajåjj^t cålSidLa - 

^ Ibll AAy\^Mi '^4 a l Aa ll yp' Aa^laJl 4_jL aad l 






^ISj La<8 Cjiåjbsijl_JJ^I ^^ <iBij 2 „-».n 

. DNA Uil U-L. 

ijj^ tiipj I^Uj^ 2 Ji «-9 -UjAij i_^ — 3 ul S — i 

^ i^yil oia ,^>j2aJ jj ( J_>il 4JajLul_yj Clivage JLk-aåj^ 4^ j\Aa 

• ^ l^iLuiiSI ^ (^^1 4jIa^ jj^VI j _)1 ^CjLsoIS 
4 j^j^_ 5 j_yxiilj Hypericine (jjjoyjjy^l JSi« : iliLkaJl jjaj tl j— —s 
J_^j ^j^l cjlLj^l JJaaj ^jLc. CÅAJA Pseudohypericine 

4jåjV! (.“il <''\ll AkJa 4Jl«5 j|_^l sÅA ( 4jlåJl 4 .a^I j L)—*4j_>^ 

, U_^jij|^j'll dlLo^^j 

l^l jItv iJljj Ua <.r.ll.aTk,n jj\ jA _SI ^ !'-■ j 

i CjJaSI JL^ ^ j i_Sj^ 4ja41 CJk jSI ^ l^l Vj (_gJjVl 

( XÅc. 4iliiil ) (Jal 4^1^ Ol jiU clilj j |JA (jc. Lajli Jl jLa tiliil (jjj Ija 

4ijJa ^ 4jl jlu <^ilJ ^ Cj|jiia JliljlaJ (_jJJ J_jSj V i 4jaui (J—SI 

. ^l>il 










ui^l ^ 

Study Methods of Vimses 

: Microscopy jlfaiuiY' “ ^ 

a_JjA« i_uSlj5 <ilil Ja j 1 

JHul (jc. ojbc tTiiLililaJl fiii t ( Inclusion bodies ) 

l^j— jj3j (j—ixJ ijjj ^—“ ( ) o — —i ^ 

. W^JjJ (•• 1 ‘ “U^) 

^ijjjj cS^oIAa U^lj3 (j^ Ljjjoti. ^'umW oi* —>^j 

Intracytoplasmic ) ^J • ( Intranuclear I. b ) Si jiJ) a_^ 

, ^Loc-lSll -^11 W4^ ,^1 Sj i >iJ% ]l lIi Uw^I I ‘(Ib 

Ui ^>caJI CiUjjaJl ( Crystallization ) jjbS jl cjU^ ^ J ^_y^l 
ajlA J IjiA . 4-<oJI Ji\Sj ij\S^ (jc. SjSå J] 4ju-bjJ jL_£« 

1 1 <J ^^‘N.ll ^_^l^)-oVl ^3^ A^LA A-ii-^ia-UlJ CJ-A-Oi—UL aII 

I J •' ! Ji 1 J AjjÆiJ) djl^jais (jp. a j4^ CjSLiLiaJ) siA til — jl£ lij 

J5\£j AjLc. oL>jI (J*å AjliJI LjJ^liiull gjljj CP' »j4^ 

aÅA cJla ^1 Jj Ajj- 4^! (jlal iS Jf^l ^ 

,A\ \ ^\<-- {JjUI j AjjAail ^Lai.Vl ( ajl i Wi 'UloC. ^ j»l—A jj ^—J t_j!iL«J— uiaII 

-tf-, c 1 ■'il-- J VlLlull 1 _ U i l*v tll3 la l» l < 'l l eiA I_g\c- I—islial (^1 ujLiauuII 

jy ij' tll^Loiiixi l5 ® tS ^—^ —ul til—1! j 1—^ 1^ lllj aVl 

t ( ^Uc-Vl (jj-i=t ) eJjj^ tlj^Lu—uixi t ( jjj—Wl o ) 

oiA tllAaå tllSjil t>a»J JXI Aalj t ( tJSll i>aj^ ) tlj^Ll-jJ^ 

JI isyo^i l J JjaJ j J t-JUi-JIj t A j.,->jA , .al l l4i«i^ UlaaJ tli3LllJ' 





tlj!>LolJL<JI -uJu ( Intracellular ) Jl^l U-bjl jgiaj 

^.^^1 dol^- ^1 c UllLa (J1 l^La1juLa]| <.4^1 ^1 Vj - .l&J 

lIjLa^I a^.i^IL-il 4]I tJl)Lij3!i]| ^ 1^)_Is _Il 

fiiA l^Jl]ajujlj>J ^ _!s i ^ _j 

. c3^-^ cil>l&1aj^i 

CIl^LaIuIaII ^ ^jib^nj-^un'l A (j{j J^^1 Q _(jj_^ 

oLasJI 4 ^ jA^I i.'^i A% ^ A (JA 1_cj _!la.! 

. ^-^1 4 ^JjisJl 


i-ijjj jÅ)j tllSiLAjÅo 

Jllj rN a'ihih 


1 ; DNA _J1 




4^ jfiB tljLoaJl 

) *1 ^1 1 lA iJIjLa^ 

li 

c''i) 


AjJåJI CjLuJ) 



^UjIsJI t** j 1 -af^JI 

■ 


; RNA -J ^Lo. 



^ tbi-^ aB in*i t**<i A^n 

4jjj^ OLosJl 

<^LasJ 1 

6 t" it jju l > j 

^ ^ t bl ^ aII t ** 0 yy-v. ti 

4juij^SkD cijLo^JI 1 

' ^ Aj cltLoaJ) (ja^ 

^ 4 tbl 4. -flU lL*J L** il -rt-v 1) 

l£jj 


<-il^^ll 

^^i^ CjLa^ 


tr.il Ar% 

Aj^^XuD 4jbl-s..nH f'^ll -ft-N-H 1 



4jil^ c'‘llrtrfc.ll 



^^bl) (IjLasJI 



<**'1 ■«'^, 



4jLa^ OLasJI 



bj^ Cl^L^ 


f Lul (^j^L^LuUli 4^^n> ftti (jjljaJ) * ( ^ ^ ) 












: Electron microscope ~<-i 

^> ■nW Jj c *' ' ‘Uijj J£_IJ 4-uil jJ Jl—aJ 

Uaå iajjiall A-i^U 4 tllLa^l j»lc. (JLsu-o ^Uj^l (jjiail 

4 ^jLaJl j^l Jé^'^ LSy'^ J 4^'^' -iaL-ij' J*-4^' ^Jj 

lift 4 i—i'i/l CjLlo Jl (Jj-fiU ^—3 1—<ul_5 

f 1. >.r- Vl 4 2jU-ky'\ l 4 jJ1c.V 1 4 -iLaJ) ijx, a1^j ^JalLo ^\ —C. —ilj —^J 

JJ ^ .'" ' ^4^j (jLii ^1 jJ c5 — U — “ -i-aiVlj 

^ c 1 iIjj 3 ?-^I C>= 4 ai LiJaji £>4^ ‘ 

^LÅ J 4 JjJI J ( .. 4 iaU^ 4 ) ,=-utsJI 

i 1 • (jC4 iJij V j^l JOJJ ijs^ C> 

^ tlijbjl Lais ^_j^l Aj^l j3j »jlij iJjijjl UlSa 

i::jljj«ll (_>aai 4 a'lV'v.iJI <3 j^' f*' • 4^'^' 4aa) jJ 

: 4/^ (^JJ^' 

/■•.i 4 .»'JjLxaj 4j_yx4sLil 4.iiiill 4 A^Im (_j1c. aaUjj : cwW^ ^ 

Jilijj 4 (^L-ajll CjI Ji J_^J^'l 4>a-4a. j\ 

Sjjii JJC. ^liala 4iU^ li<-- vlSilU 4jIS.U) ■A-aaJl i _ IjS l JJ JliL^ J jKol l IllA 

■ -w^-'J ^1 ^lial! J^iåj ^jJjSiyi AxaiVl JJJ- ^ 4 4ljljjJL_S£!U 
, 4-<yl3 ^li« 4>.nL->.aJ ^ ^)j 4 ) jiai is^ Jjk-al) . 

1^ 1 jLåJ ^jatll (J^aJJJU I^gic- A^iaJj -' 4hj~Jt “ f 

U;..>'\ l (ii=^ kélljJ ( 4 j.jjS 4 (_jAi 4 (j^ ) 4L_£1I O'^L-aJl 

1 ^ .->•' jjU.-' 4 4-aaJI :!:».!j 4^La. Aaiaijl 4j-<ali. ^jl jjJ 

SLkiJI < 4 !>5U i3l=illa JS*5 ^ 

, <3^ 4 ^-vl l jLajl J (JSai g . J > >i jJ AJyjiall 

2b_,^l CjLuxli ^1 JjiJ' 4> 4Pjji> SjJ^Vl 4l£ljiuJl 

Jc, jUjJI ^1 4J|J^J ^\ 4^111 4^1 4 J4^l Al=-Jiy 




j\ ^ -FITC ) S*^Lej ^Iju-æU j 

. ^jjS^Syi ^)^-2s»4!Ij l^dfa^^aJij 

: Ultrafiltration ^^^uiaS ■” t 

^ jle. AjJjoLall (_yia-all C-uIjajÅII (> L>alå^l å' 

^1& (J't- -' t-i^-^-kluil .i*J —wjjJI “^IJ—^ 

^-\e. ^ ^ A ^ LiJLal^ ^Uill 4i_^>iall t CjLaaJl 

^ iLaLu ^i.'lA'li.al UjSj ^ ( j \—LVI OJC-1-Sa (J^J —« ^ a=^ 

4jU 1_loL« j_laS i_ijj—#-»llj ( Membrane filter ) —>iij^l 

^jljJJ (JllLaaJl ^Li^l nWl (J^l jia_^Lj ^ O » *—t" i_J—iLiJI ^ —1& ) 

4 J^ ‘J ^ ^jbU 1—fc^Uasl 

(JSjub i"'' UlVl IjJiLi (j^ c3j^ J <^jlall aj—* 

^ JaSå (j*ljll LjiiSj j t-Æi 'å j eii ^I aAIi ijiI |j^—9 i 

Jji,iaaJI {Ji^l J lS (JjLuJI ^ IgJ S-lJ^ A^jj4-^1 _J— 

^.ia\^ Cy^J djl arsl l ^ I c- 



. CaW^' j4+^W • ("' '^ ) 

. i . j ubkål) ik&V AS:u<ji^\ ‘UllaJl Kja^i —a 







: UltracentrifugatioH —f 

oJc . (Jls-a (JjUl ^j-a LiJajl a 

JLaiajj t (JjLa^l AHjSj aIjSj SjHjj dsLaaJl 

jt Cx^ La iJjl-AJ 6-^^^-*11 A ^'S a\ ] L . l\u i^ i — 

Lilli dliaifill Ajja^ JaLajl (JasAuO t’‘n-\ i ^LsJ) A^il^l oj—B 

^^1 A^^yjj (Ja-^aJ ^ _lll_3 <lj_9_^l (_)ii^ _ i _lll^ A _9jlflll A^^ ^^1 1 

^ . AI^B j ojjB i-ji\ ^ 1 * —O * ^ 

: Electrophoresis ~ ^ 

^Ir-, JiLojc-Vlj téllij c3_3^_? lIuLo^JI A^^jiall ai^ u«i 

(JjLjiII jl^ l^l■«'^^'i 4^1 Aj— jbj^l A W ■ n' l tllU—: 

A_lij lJ-iIaJj A_uj1^1 cJ^ ‘ ‘L 1 AJJ^)iaIl &Alb i 1 ^ jlc - 

. AjiAUjll Aa^I CjUjix 

: Chormatography “® 

(_jjlJjjll J A-aaJl j_jJc. (JjlaJl (JjLvaII jI. l -a l—«J 
i ^J^l£ll CllLaijå ) J^ ( J>-^' ) 

JjL^ jÆ JJJ-all li* S-L£l iJJr^ ‘ ( ■■ ^ ‘ “ 

JjL^ (J£ji t. 'Il<->.\I jjbilj JjLa^l é:ij^_^l cjli-jj^l 

: il. J>WI J tjÅLuaJl J_^l (jAJ tJ^biJI ,J:Pb^l l1u 1£ LaiSs t 1jlj—>Sl] 

jjiaSl (S^ lya Jjla^l ^ al_y^CjliljaJl JjJ-a (Jla-a (j-aikjl LaK »^yj^ 

J_yaÆaJI (J^l (j^ J iljLaaJl j^JÅj ^_^Luj! (J^ab Aijjiall ai* ^ i VunJ . t_jL<all 

A /om lJ^I ^-^11 j ^(■ a‘\l l Ic- 

. ( Conjugates ) ^liJl JL-a<aVl 

: Ulraviolet Absorption ‘Ua-uiåÅ^ 4x4^1 " 1 

^_ylall Ajabll j A_aaJI JJ A^jJ ai* j»iåb—uU 

ei* IA^IJ 4 LblÅjJaJl ^ oBj ^^1 CjU^JjJIJ ^JJÅII 




^ e.^_gy^ (JS (j) Aæj^ <aj^)ia]) 

(_5jOSi-a djLaiJl Aic. oJAao liA (_>s3L.oa*VI ‘ t ^Isjj'yi (j.a 4j__Ja-o 4j_-ii£ 

AajlVI ^J^U^l-aU j 

. sj^ S,„ålitl 

: ImmuDologic Methods 4^lla3) -V 

^ jj^ ^ Jj dlLci^l ^Jc. (JW^ <ÆlijjuL*ll ‘Uc.liall ^LuU 

jj^ljoll 4 A-oALall <.''nrn ( JjUjII jljai.t ) ‘‘''' (jc. i <i-^.<\l _jj 3_ 

ia^jj I^ÅIA (JjSaj uj ‘ ( •• 2^-5 

Ijjij ^ . lIjI jLiiå.VI o^A ^ 5-<iAiiLiL<JI JjIAjJoV! _yj (_5.X<iJ J_lilla iJS—iiJ 

( Monoclonal Antibodies ) <1^1 j jiIaJsV) jU dm jdaUJl 

. j A a'v'l jjC <■ liy'! Cjl^l'VkVl ajlA ^ I*' 








Virusgenetics 


sj_^j-all ( Functions ) i-åjUåjll 

^Ijjll liLiJiikj (Jliljji^lj t JaLttiS/l (j^ (ji?-« 

Ji^l li* l3J^ i-jj-ij - 4j^ J«-^ J (^'j 

. ojlA ^lj_jll CjIJ jijll jAljia I_y^ (_g^} jW^V^ Cy 

: Mutations ^ 


^\rL t ^Ll^i dlljjl^l .lic. La^ t t_lLa^i a\ 

^ ^1 j^l Jx.iLij jj^ djj^ (3ij^ cf- (A? liV^] j j >« -» 

4j£^ J i ijjAjj ) (J j-iaJl #•! j?.' C> <=-J—?■ 

4jjAlia iaLaji JJ dlLjjJjjJI JJ AaUC. —3 Jd—^ ^ ^ 

. cjLasJ! ^ ^jli -0 ( Phenotypes ) 

J ( Spontaneous ) j«-5å5 u' cjljåial] u—^j 

i, ^U^Vl ) ‘^'•^ ( Mutagens ) Cjljik« ji— jIj A yj v 

AjtiiVl ) 4 -ijLi_)^ Ajla^ djli _jl ^ (j^p* '—iLj^ysiin t I—lU^I (Jj 1 11^ 

:yijJ) iUjVl Odd jdd^' (j^j ‘ ( ^jdV' >iVl t (jj-i 

: 4j aAiJI CjI siiall 


: ( Genomemutations ) ejijåk ) 

(Jl±^) Jj^Jåj J (J >a=>JI (j j7 > ■ a^ l ‘ . n ‘ ^~'l C,^—*J 

JU" ^ LaS ^ 2 u^' l 2 jLii-£i 11 o^ac. CjLttik ) ojd*2^ 2 jn> a jiIjcI ejli 4 j_^^ 

iAjjjj 2, ^'W (X. ) ^ij sj^ cjUsJi ^ 

•' ^ . »f- t ■ >^2 J£ li —k. j—g-ldu cji eli) j—åUI aJi —(j—^ 1-^ 

c,}? •* ’ ^ 

CjL^Ij ajj^\ a^\^\ cjU^I lS^'j ( Genomeduplicate ) 




j ^ ( Genomedefects ) 4 j— 

t^LaaJb 6 _jC.^ La JjAulJ (j^aJ ^)lxo (jjuLuiVt I JA 6 ■<aisa 

ajja ^JaJ JLLall (_5ic- (JjLaaJl ^Ic. ^Jj —a-«]| 

jjjaJl l^LjaC'! ^CAJoill ts^ l^jLiiacI j_piaJ 

. ( V - onc - gene ) (»1 jjVi ujj^ l5j>^' 

: ( Chromosome Mutations ) Ajsas^ Ci^jåla -uj 


( duplication ) ^>aaJl cbL oa -aSl ^ (_ic.Ljaj jSai ^Ij 

4 djUåjj-aJl 5 n. ^ ^ Triploidy) 4j»r U-nl) 4 djlli i_glc- j\ 

Q i’v 1 1 1 cJj I ^ l__ijaji ^ -'"< ij tillJ ilall (j“^ 4 aj— A -Ij 

j 4.«3 jl i _ ilj*' —!l_j ^ Deletion ) 

diLaaJl aJA jljSå ^ JliJI tli^ ^Jii-a C1 iLa 2>. jj^-lå ajjJj J 

1 ^-vl l JjISj jl ^j_jill (joo^vll (j^ lljiilj (■j^ jl 1 j'l^ l. a'^l 

. 1. »l«.a,<all 


: ( Puncti Mutations ) iJaiUI tliljilaB 
(JjIu ijJaJ 5^jii Lijj tlu^ Ciljuj^l Ja.) (JSiS j^Ic- jjJåiij 

^ j' 0-iJJ^'^ 2—-> 

i-il^åLi lilLiA ,jSjj (j) tlll^jilaJl AjLLiJI JaLajVl AiUlaj 
tliLuijjJ) Ji ^ jjJJ UjL (^1 j ( Lethal Mutations ) 

^^2^ tliljiiaj i Jpl^l 42 J-^ '-** 4 > -JjJå jll 

^ SjjU l^jL I^jLLu) Jc. i. U-iåj I^lj( Conditional Lethal Mutations ) 
ajl__)aJl 4juiLMia. Cjl^>ålaj . AI—J&a <— 1* » ^>—3(j* " ^lSi__Sl 

4_ajLLs tijlj—_ åL j ( Temperature Sensible Mutation ) 

tljULft ^1 sJ&liSI (jij tls^ liLJjS . ( Resistance Mutation ) 







LoS (> ^ .,i^,4&i)l Ajij (;™jLa^l 

l^l l ^ 1 i^ yi 4 Ij 13 AjC-^lfl]! ^ ■ o'> » l l i,J^ -ii—C- ^Ij— ^ (JL-^l 
(JllLe^l O^A iJ^ aLjiIwi JU . f^& oJllsbiya \.g-L^^^__5 

: Recmbination ~t 

CjUaJl (> (jjfc y C^ Api jjll o^Uli (J-ilfi sjaUåll oiA 

. l^bl dlliua] ojjLi-« dllii-a »Jjli (JW-' J_M-^ 2% j' 

a^A Jllia. ^>21 c>^ (> CBi U' (j^ ^1 JJ^l 

jjjj ji ( Intra Specific recombination ) l 5—^1-^1 i>—blniU Sj—aUoSI 

^> ijjJI t^ihlb sjAUiit eb* bj>. tljLasJl J—o O—^jÅ 

cjUaJl :uc. ijj^ Iji\ JåaJ^ib ^ ^ij ( Inter Specific recombination ) 
t ^ >b3l j cijboJI (j^ (-owihll ) DNA (/j>2l (j >»^^2 1 ^jl->2l 

1 1 .1^1' j\ j^iali <*> ' ''>■ ■ ) (jl Cp^ l-4__bb]l s>— aUo 

^ jUb-j ji j-S-j ^^Ij ( In Vivo ) J i In Vivo ) 

CjlilaJl AÉpjj ^y jSU ^1 jJ CjbisJI j- 0^ Jaboi 

: complementation ^IjjA 

ju lypj ippp Uj'^' t-^ ^ (*'^' »jAUå 

>. y ^l£3) A-aaJl ^jij Jllall ‘ CjbiaJl j—« JJ—SI ji (j—^P 

^ ^1 j ^ Defect Virus ) A-aaJl (Jjbj jl>ij2>21 CjUokij 

yc. ^Iblb SjLabl obA j&Ai i-b^ 4 IaJ plSj aAaC. ^bjjj tSUb (J2>b». j—a 1—^ 

SjAlill obA Pc. jbl Jlla ( Non reciprocal complementation ) J:ib-bJI 
>jb cjLa^l Jb ( Satellite viruses ) ^bJI CiLaaJb Sjc-Aall cjU^I 
jj&jj X' Jl'^' 4 ^' J ( Dependviruses ) 4>åJI cjUaJb 

ayp 4>Ai X^Jp Xpkl] CljUaJl jJJ j.ljj31 AilLaJ jll Liaj) . Xyil) (JjLaaJl 

j_c, XI jJ—Ui^l CjL— aiJI j—a —å 4 ^lab— uiVl —a 





SjjU j Aljå-a cjLa*. ^ I Sarcoma vimses ) 

Aj Cjl-A^Jb l-a ©AC-LjuiaJ^ ^j i 1 II ^ J ..^^*^ r u 

AijSuo jjl^l å)J^ cjLiiJI oÅA ^jh-' uu ( Helper vimses ) 

<jÅI£]| JaLajVb (AjIxoJI (Jm ^ jåI) )ÅA i u,>^^ CjIasJ (^Ic. ojaU CjI- 

Aj j< ...1 1 (A)U_^jjJl (Jj-^ jV Ij—tu { Pseudo types ) 

A<u ij jUJ) iJjLa=JI jLj ti*j ^jLtall (jjLarb] iotill ( Glycoproteiiis ) 

^Allll iuVi 

j’i l^'il l SjAall cjLaaJl (j>iiiJ 1 i^ji (_ '■inS'i (3^J 

ilAiJl '-<1 ^-.1 1 ^jl-»-|.„-| ^iliLaå ( lAAi._jl ^jlaTlu Lll (j£j ^ 1—2 

^ (JllLjjLjJ^t bj.ti M ^ Ijj 1 Ajj jl'S 1 1 6A^)i]l ^^^3^ 

^ (jj£jjai5l A^i Ci_^ JaLjaoII jæ ^IjaII (_>*^ 

JaIalJI j.lAi]l ^jIa. J!)lå. (> ji-j A —ili ( Defect ) ^L l— 4_jAbJI »I-a 
I ^ jjS\SA^ (j_jjLaa. jjUji_A Ji ( Reciprocal complementation ) 
(j-a ' ^4 ■‘•'Wj <^Åll ( Interaction ) iS^ 0- LaAljlS jS/ajj 

jjj ■*'ws ji ^jiaj JjLiiJi ^aL^ jl (_jJj éjLbV) jA^kjj .jjI£j11 

. i-'l ^ ^jjåiiå-a ij^ji (J^ jl i>^ dH“ 

: Mixed phenotypes 4jj4UaJ) ^LuVI ^^ 

2 '\a' I (Ji.lA LaA^l£j CjLaaJl LaAi__t 

jjl^l ^jjjil (jÆAaJ) LoLaJ A ijl ii<i ^JJJ LiJaj^a^ 4^lj]l Jl^Vl 

^Uj ^_yAaJ) ^ÅlSll daUiVl eÅA 4 

tllliujjJi a.U'toJI JU^Vl LjAlii Liiiaj U-jUi téllÅ —b 

;-il ^-v' l Aic. bjja-a ^ U^ l ^ jLajll ijM ^_^l lÅA t CB.^^ •<J_i3LaJl 

(Jl jiaJ sjAUaJl aÅA j i AnbSlj ^jAiJ !j ^lålåJlj Aj_yaji3l 2jHl^ A \j ^jUjjSJI 
jj Jå-lAll Ajjfelbll iLajVl ^ jU^ is^'^J O^ Cy^ ^ba. ^jJA 








oLasJ) ^ j) Intraspecific mixed phenotypes 

UsS ( Inter Spicific mixed phenotypes ) JaUiVl ^ jL«J 

i ^ 3 lU I-v^l S Jjiaj <Jlll ■n'vli I _yo Ja^^Aas j—& 

i jAUi]l ai* t ( ^:ujSl CjUriJl ) 

, 1 S-iC-Lua-aJ La 4 ^ ^ ^ U t i a\ l C ^ "IJ La 

: Mixed genotypes JaLajVt ^ jt-u — ® 

1 j 'å ~-n SjUr- J£ Ajlj>\l JaLaiVl ^ jLoJ ^tlia—i-(ia jJ—UaJ 

1 .UU Ojjiåj (JjLaaJl SlC. 4jla& <;llj! jl— (j—^JJ^ OP — 

^ ji J<-" ^jLajJl liA . i-JLiL«]! oaiu LkJ 4 j—L alk-ail iJjl a=Jlj 

J.-V ^ ^iila ) tljLaaJl <iliå-a JaLajj jl ^ i_y^ t>» CjLa^ U 

. ^ AjjiiJI djLaaJl TI “Culc. 

: Interference JiiJjfl 

sLaj AjSiJl Uåilj ^Jji\ ^li J^\ c3*i5l -ij-iJ é^Ui 

■»tai (Jjjia. ^-L« Le ^^ a . > , a! i ■AjiåJl SjJS (^J ‘ ^j-aaJl ^LaiVl 

jlå Æ J> isiLjl « ^IjII Jil^ c> ^ 

: ^\j 1I (Jal(^ic. ialo OjAli 

djjia. ^1 jVl iaaJl ^j : Interfering virus 

, 

ajAUi LpLiJI Cy^ODlij : Cellular system I—4-?^' 

. iS _jaaJI g-ftå.\\ ^jLLaSI ijj^ 

Jiab JilSill = ( Challenge virus ) ^ -'f' 

J O^O^ OP clå-l-iil' sjAlii (_i]å3.j3 

<al^ 5^^ ‘ 4^-^ (»-« 

JJé^ tr'J X' L«^' ^ (jia. ^ Jl! (d (ij^W 



Lindemann j Jsaacs tJS léDiS . 4ii_ii j_ci 

^La.jJl ij^ j^LojdLoJl cLSill (jL ^ ) loV 'j 

AjaJl a^l_jll ^Jill 4 -asu jå.T Cåjiij t .'V'iiij ^ Aj^I a^ljll 4jJill 5_6so 
JJjLuill ^ ø-aåJ] <lau^ a:iL> ^^Jc. jUjJI J« Ij' < ■'->j 

• ( Interferon ) 

; ^1,^) - 
liA (Jå.l:iill ^ajj (jj^ : Homologous Interference u >»aJI Jiljoll -1 

• ^ L>^ lly^ uii 

Ua Jå.l:Lill dj^j : Hetarologous Interference csjjill lS J^l:iill -V 

. I, "li <^■^ II JaLoil 

Interference-associated uj.J^J^ — lS j—«^ l lKI-U II -t" 

• : Interference 

Interference-non JjjåjliVU iu—j ja-uJ! _«aJl Jå.lULJl - i 

CiUiJl (jjj (^Liill J*i]l ;^)j cjaJi djiL-Aij j associated Interference 

> aI^I.UaII 

■ Jitjjll Sj&lfe - 

(jjjåjjiVlj 4 'dA (Jå.lJjll dijAai j_^LuiVl lajUll 

.J:A^ ^/v>lU ^11 Jc. aj^~^ 

Ajlådl IjjJaJjaJ SA»5 CjLoaJl <■ iiViVlj i RNA _Il j DNA _II 

^ !* 

i 6^1 aIj^I ^ aj^^I qIj i 

AjLlII AajLvII OLo^I 4 4 '~| 1 <|'\ 4 AjUl'v^ll dlLoaJl 

dlljjlaiallj Ajlå.lAll CljUli^l (jl éjLi'yi ^ 4 (jj_jåjiiYI ^UjV 

^Uil J_glc. •‘Uiådl Jjiajjaj Uiajl éj^l I4J —lljVl CjUIjJ _aii (jki _aJj 

JSjiSS j^I A^jj _yill AæUaII (J^ljaJl J« (jjjSjfiiVI ^Uij 




•^Lia 4 j' å , 3 I cJjuiSjj L^jJc- ^JJ V j A LiHj^ CJJ ^^—^ 

y^C‘ ^ ^sLajI .^i-^ LjkasSjl LajIj ^ 1^ t i l 1 ( o l MrfO^oll i ^ ^ / ^ajJ 

. Ajj^e^ 

^^C. Vj ^likU ^_ylC’ S-asJl jljii«! AjLsC. ^^C. ijjjk Jj—iVI J—JjJ 'i “'l' 

. AjlåJI CjULaaJl 

Uaå I '. ..^ < <o1j ^ '«J lÅi j t Ajlkil AajC._ yij ~'^ 

(_jiaaJ ^-a 4 ø-a^l AjJa -Aclla A^LiåV <—l-il lj “ ^—:!-^^ 

é^jSll IpLå. cP**-? ujj^J^'^^ uW tiil#.LiiiuiVi 

. ^ ^A11 ^jLauVl 1 ^1 

- jjjåJijVI hr^><> ui^ 4^^ ‘ Antigen ^ ' ^i-uaa Jijj jjjåJi—iV! -i 

• i-ijUåj KjjT' lS-IJJ Aiiall 

ji, Le JSå 4 i-ilS ijSjMi jVl (_P=a. jSj ^ UJJ® o\ 
tliSjJI (j^ 0JJJL^ Oj^ ^ jSJ A—etaJb A—Aj—L kl) jl—J ‘-^JJ— 
QA ^_>eUAil ^^jLiJI Jajjjll jiaj ejLall oifc OUiLui ( ^“'^) 

S ^'\.,.\ l cj^ AaixJ Ua 4 A-ojLJ) l;pLaJ) Aj—wC-l 

jl ( Antivirus protein ) A-aaJJ jLua^l u—i^jj^ 2!^^^—’> 

■ =-'j^ 4 ( Translation Inhibitory Protein ) ■^=^' 

jjC. CjLuil^jll ^ CjIj^ c^^JJ u'—^ Aai™^ 

^1 ^Lilb c/illj jitlell J_^j51 ^^jl) Jl^V ^Lua 

A-aaJl cjbbjjj L«J^ cs4' ( Translation ) Aa 2 >.jlJI Åj—Lc. Jj-Jasj 

Jj iaa-jjJl 2jb^. Jbaå Ja^ y JjjjjJI liA Obliicl LæjI iilba 4 ^l^jll 

^-<-,j jifall l)4^J^' LSJJ^^ ^>iaAaJ) JjSj luÆ 



LoAic. JaÅ3 ^1 S^LiuVI _J '^^J 1-^ t iS 

, l^j iJjj^j <æAjuJ1 ajI^I 

r Inl a \\ 1-i^ 

: Autovirus Interference -i 

Cj^ i lS o^Uå ^J 6__)AUåll sIa _«jjij 

aLoIS i_g_js}^\j ^ Defect ) aIi«^ LoaIa^J ^ cj^ ^JilAil! 

ALal£Jl 'La^l jjJaj inj'Ti (-jIUlSI —Ic. —jj ( | Cottiplete ) 

(Joali 5-4aJl ("il (JlililuiU <li*-all A-aaJl Aa>J_jj .iLJij 

Å ^-vl i ^l£j '> L«uå ^ K* a\ \ ^ISaj céll^ l 'U-ftlSil A-a^l 

. ^l£ll 

\ ^^\rL dllij ^ 0-* ^jl 

<^j-Q.i-a]| ^Jsb-U S-i3^1 CJL^ yftAii.ri,\| {JjJaJiSi ^ 

. ^lall 4-*3J1 jtjp-o^ j-axm 

: Intrinsic Interferenece LuiliJ\ -<-i 

S^^UaJl oIa t^ 1 

^ e 

Ipliil ij J^sc. i (^^jluSUIjS J»åil jilj dlaa t^llij 

V Ix>IaJ1 oIa jjU IxilåJI 0^ 15^1 ^ 

Oil_)ji4 (Jjl^l ^Lijj 2^»aj [3ai!!>lll ^i-aåJLi *^j t _ n'\~‘u.ia 

dll^ ^ l^A <.1 j^'^'s 1 ^ *til i*il » Aj^^la. Aj—iJa^^ 

SjjlåJl Ol jjjtill JJ4^ (_S^] iS'^^ A-aaJU 2^—oail tij-i—^ .ii—& 

tlllj^ JJ4-^ tS^j LS-^jP <-aail CjU—Jpi 

. ^ <A)Jaj^ 

^ \-^ \ \ y >» a\1 å a-v\\ &i S l A 

(j^j 2jjiå. 4ajJaj<a <Jj|Jlåj t5^] LS^Ij ( ^Jp tllLaa. ) 






Ua t ^ Ajjali-Jl o^yiaJ t_)Uia. ^ A-a^k 

jj^ V (^1 iUjV) J^i t> V-iC. A^l 

oj&Ui (jo ^S/1 i ) f^J Jj-^'J • 


. djLasil .iic. (_iå.l^l 


A 7/‘‘" 

tAU^ L)*^ 

_J g-fl.^1 .^^Iu 

^JjLuil 4!D1 j ^a'iinU A jl ASk 

_! 4i^ (jialjc.1 (WEE) 

. (EEE) 

Jj^l oic. 

(WEE) 

^Låollj ^Lajll Ajo. 

JjjåJ Jjc. ^juill 

(EEE) 

(WEE) AJa 4jja 5—jUii. 

a!DIj —' 

^ 

4^j^JJall ^ jAill AÅ^ 

( ^ 11 . 6 ^ 

^IaJI t _ il 3-aa. 

(Jjji-i' Ajt 

(WEE) 

_J Cjl^^l ijA»-a (jAiJ—iij 

^n..)o^(WEE) 

. (%p 

^La31 <-ii^ 

j\ B 

t ^ A 1. u ^ i\ ^ 

^LijJlj ^LojJI 1 _'' (i''ll' A-tt^ 
(J_J^1 SiC. 1 

. (WEE) 

b^Ua (J — 

j jA -kiajpj jj—J 0)—^-5 


o>A’'" lA^\ A—oa* 

Li^\ Aic (^J^' 

. (WEE) 

. ^ Vi\ t il 

. *^3^^ Aui^ 

3c- i 

a A-s.l'J\ jM ..>-i>.\\ 4_jj^ 

(-_ll^l ^\j-fa)/l ijf' 

^ -H. A-N.\i i -il 

^^*'■^ “-aaJt (^CELO) 

1 ^ 

{•• <\ u Ljl^i A-o^ 

. ^la.All Oic. ^^^.a-oaJl 


. 3j>»aJ\ iaUjil Aic. JilJjJl OP cw =('■''') Jj**- 





: Virus Syaergism jJ^ “V 

(3^ La Lej l_Jjls«a ^^LlJl 6^)— 

jj3iå.l:ill ijn^l tjJJ (JaiiU sjAUåll oIa ^ t lKIjuJI ajAti 

i AjlåJ) Ji.lji JsISjII LoaLIIS J ^Ia éjj ^IjJj SjU' l ^J 

Lo IJlc. 4 jjLi]| (jjo A^jB cjfli (_jJjVl cHiLa^l (j« Jaljå-ajl ø_^<iij| > i ■»å 

• ^ i>jM oj^ Ajjl!ill A ^-vU ti!j.i~^i 

Vj OLskLjajVI (JA JiA^I (Jj ^liAi dJIjLi ajAUåll ei* (J 

(Jxill iajdj ^1 jj iiåLi, 4^ ^j£j jl ajAUå]| oJb jL •'Q-'-.j 4j! 

JjVl ^ g- aJkl l ^1 ^1 ^ t.■ IJ > a l 'll l a^jftUa ^ AjlåJ] 4_jjLi]) _Ij 

4.^) ^ Aiiii j\j^\ (_gjj ^ Primary Infection ) 
jjSoij A^jJI 4j-al_yå. j4iajj jjl£j_Hj ( Secondary Infection ) 4—^^' 
^LjoV J-ij/fl 3*^ a^)AUå]l aÅA lLjj t 1. >»j l A ' ^' 1 ^ . uå l 

4jLiJI OLa^l aiA i:k) Aic jlall ihij^ U _^ (jjj^—®J^Vt 

• jJ^' LjjOck jllj 

Lj^I L^jj^ ( ^ (JaBj (ja ^**1 ajc- L*'åa jiaL^ ^ L>\ 1 

4.l » Vt’i (JLLall Joiui jå;k_jl ( <aiiå-o ^ ^ ^"lYi i-il 

4ji^ Jxj Jlic. ^jjjll cjLiaJU | Latent Infection ) (j-alSll ^ ti 

^j]| <><31 j —c) JJ —^ ^ —!J (jJ (^B !l j aJ s)jl) i!ji_JI 

. ( Bronchopneumonia ) 








y^f 5^ 

Virus Transmission and Infections 

(j^ CjI.<i:^I Lg-oJÅiuiJ (_ 3 ^>ia]| (jAljJI lHaj lijjja-o ^ U< -|| J—s] 

ij^)]3 (j-o (jJC .jj ( dlbiijlaJaS (j^ yiSi—il J— 

: JlSbVI 

jmL^I JtÅLF^t (Jj^ 

jl f.\ j^l (jc- Jj <"'1 cJå.i Ua r ^ «‘l i > ~ ^ 

JlLuJI (_)jLuJ| Ja (jc. jl till a^b ij—jb—åil j) 

\\i'. Aijall oiA Jåab^ib t A <ijl>iiH Clibljj—aJl 

i <iakb]l iJjLoJl t CjL»abl ( S^ljJi 5jjJl CiLoa. ( 5JiVl tlil— 

. Cibck 

<Jj I—iLft^l (Jfc rfil t. ^i'% . • ^ T 

^^bj ^jja ^jC- &\^j L3iJ^ Cfi' 

i-il t-il <J_yåkJ .lic. ijlai) _yA LaS ( Ajii <*»al l ‘ “l l^ aVi ‘ . IJ^*^ 

• 'jJJ 

4jjiia*JI (Jib Jj oLttaJl jåjj bft J 44*a&V)^ “f* 

jjc. ^-'V' jllJ 2<'j-'^\l 4 JJI <jliab A^Lk^JI aJiC-VIj .iljl ^JJ?- yp- 

. 2 Ui>.,i'\ l aJaJI 4,ttaJI t iJSJI J.O t ( J^ul l jl JaJl tllblaft 

/ 1 ^ ‘ " (3^ ^Jj < (J ^ . ll I ^ 

jA LaS i 5i^Vl cJii jl ^^bj-oll ^jiSiSI ClibLsft jl ^Lajl >Jaft 




4 IBR/IPV Åj\j^'f\ 3i& JL_aJl 


Æj AjLucsJI t> (=^ji' J^'-^ cjUaJl cJSijj li* : <aa^^ ® 

(jiaA^ t (3JJ^^ jUilU! (jiJ-I Ja-i 4 Ailiå-all J^aJl lK'4^ 

. Aa:^ 4 ^ K ' A ^\ \ i_)^ 

JllijU ^ Jl^Vl 4>« ^jiall S^A AaUIGj : 

^ Jliijl Ji- 4 A-LJajJ) ^S/1 ^Vl 4> ^—<^' 

. jj_jiAaJI i_y3JA A^j JJjiaJ' L>^jj^ 

: J!lik 4>a : S^UaA 4|j^a “V 

CjI j>4J 4 ^jj1i 5 4ji 4^1 aLj^VI .' ^ ^ LØf^ ' > 

4 jjUiaJl Auiijl JllaJ) Jjfui Ja*15 4 ^Ij A-iaJU (_il— 4 jljJ—aJ) 

^V..,Jl 4 Jiill JjL.j 4 i jiSll sl^l 4 i-iX-cVl 4 4JjL_.iuJl 44_i3L_«Jl 

4ljUlLa ) A^liiJl i>»5I 4 ^LoiaJI tljULå-i 4 kpLA\ jSljAj 

JoJjJ ^jiaSl d idl ^ • ( ‘ •' 

5 ,i'..,^-' (_5:La 4 ^^ 4 A-4:aii jjSjP L&- J-'t> 

, i A \I AjIuSI l-^iojlAaJ 

4 OLaaJl Jii 4_^ A^Us A-oALul^i (Ja.jVi (JjULoio .' 4,iaJ> (pljHI “ >' 

tiuJlj 4j.ai3lj (lutljJli ‘ djlAitjål 4 £Ua iTj—jIS 

^jij Ujoj (Ja*^ (3^ 4> >v (jl^ (> LJai (/ (»AUj 

l^iSj 4 liM (Jjlil«4JJ jå.'i/ t> ts—^ 

^Lucui Clijisi < 4 )JJA djUaJl (Jli ^ éjsJjS ^Luui JjjiaJ) m'j—^ 

( •• u'jj^ ‘ (j'j^ ) US iiå UJ f> i— 

(ju Ua Jai-a)I (jS-jj l-iA • (jl*^> oa 4 #^ 






^Kjij JflUll Cjl—aaJl ^ Li—A •' (j—JjjLS^I JIM^yi f 

^\r, L_Sjij «.lil (iUjj ^ JjlS JjjAa. (jj-^ ) 

ajL jisiiVi c> 5:jji' jiH^j ‘ -5—1^0'j-^V' J 

. i ^ J ^JåaU^ J\ LaS é ^AuaU 

. I -(I -' I jjJ ^jLåJt <_ijj^ M-aiJl ^jlio Ua c5-^jJ 

Ji.b ia=JI Jlii^VI (> t-^' '^ ‘^ *' ^ IJJ^I) JlAl/y/ - r 

jl j. '^1 (JSUU ‘ _ cji ijj^ i jSål (JSUl! (J—^b ij\ ^ 

2 ^ jJjlaaJl Jpl£jj ( IxiUUi ) JaUll IaA ^ 4 

^ l^Ui-iJj Jij (^^'j JaUil ^Uill JAiil 

. ^Ull (j^L^alol tllULaC. j' iJjUU-aj (JJjia (jC- 

Jliui LaU. LiiUI (JliijVI (J^ •■ 4r?^ ^ 

^Ifijj ^Jj t><aliM^Vl jL :iaiå t SjUUJI (JliUV) 

JSUoj Jilå. 1 >»aUj J ( *• ‘ åyjiaAJ «.yai ) 

^1 ^Lb] t ^ (>J >v uljA=-1> CjUsUI tJSj 

tbULuUIj ^1 Jij oUIaftj (JL-aaVlj cjU.UiUl ^l:Ua**il j]i UlJi 
^ S^lSll jjt. éjUiall ^jA=Ui 2L»iUU'! c''L>Læ. « ^UaJl <JjULc-j 
cbU^I Jii >i4- <-■'VJ ^ 

:2uj^\ 2;L4iVl (> 

^ liA bjU^l (Jjå-2 Uiiijj : <^ <«<it-it \ J—#a 3\ g—' 

~.^\ \ ^ji5l 1^ ‘ J^'j o^' j' jW— 

bjUail 6 ^U-UI 3j^ oUaJl t SJsijJl ^jil' ;jL_*^V' 

^ t^SJiSj ^Ul) tbLaaJl i ^Vt CiUaJ! i AJaaåUll -UaJl tAj^sIl 

Jb J V®C*^ 

. :u jsi-JI CjU^I j i^Uaas t V-aaJl ^ 




. jll Ijjj t:jLAak.j CjLaaJU -iic. 

A^Lå-aJ) AAiic-Vlj .il^l ^ dhJiSkjj : jA^ g.®i —T 

AjU^'yi Alc. (JliiJI jAt LaS aI-nII ^La<ayi jS^yoj jå_.a^>bj ( AjL—jw^aII 
A.Aa. i AjjlaJl (JjLaaJl i Aj-alaJ) JjVi ( iSJ ^ i-A i 

• ^1 t _l l ^~il l A-a^ i A^!JL311 ^_^-aaJI 

AAJa.aJtJI CjLa^l 

L-iKll A-aaJ AjU-aVl Aic. JLiJ) jit, LaS i_jL.oC.Vl CP" V 

. L^l 

(_^J A-aoJI iJjå.J A Tijl' ^^^Jjjjj tiliJ—aa : ^^ ■ “I Jl g__AA — ® 

( . iV'll I iaaa ^L-aVl Aic jJlaJ) jA LaS ^LoaJl AjLaC- *Ll)) >..' 1 

. IPV (^^^1 iJjg oli j 

(j^ Li^jU Aj]i ^Laå,Vl (Jm ^LuJI JaLiiVl Ail—jJaj 

« 

A^litt]! (J*a]l -ijAjj A_a:aJl A£-jå qa l£)L]aj| (iDjj g-aåJl (_jj_å,l Jal_ajl 

(■‘‘n*^ øAåJI CajA^ AjiJ Aj^jjJa»ll jLuLiVl A_aaJI »^JSj Ajj— aoail 

; ø^åJ) ^Ij]) (JlSiSVl La 

^ (3^'J^ LjjAaa ^ l>Tt j : A^jajJl (^J AiJja:aJ) ^1_®åV1 ~ ^ 

jja IÅA ^ IJlc- Aj jtj-»«l l (.°'lj~> AjjJa^ AjjJ^>*j Jj^Jå 

O^LSyi jjji A-ajlj (_5J^ jl Aj 3^ <cLLa AjjSa AaiaJl ^LjasJI ø^åJ) 

L!3Å j ^Uå 2^-aL <J_yaL) Ll^ (/UJ-^ 0-<LJ) IÅA jjl 

Aia3 -^jAj LLui _^JJ A n« a (Jal^jstl <^LuO/a]l (jjl£]| (jja^)aJ Aj_C 

. A^llall 











J&l JJ^ Ljajl li* 4 _jja^I V 

^ jj Cjjj^ ^UJI gs-^l ij^ J U* ^SJ t aJ I^JA ^Jij^ 

^ 0^^ A.A 2 JI f.lSj ^Ij-^ 2"*^ iS ^^j iJ(j^ L>® 

< ' \-v' ^1 (J Ji& •“ A-aaJl J!>|j^l (jj i cjl_^iui SJIC. j»j^ 

li* OALSjj ‘ iijJ^ (_5Jj A-\jVll l IjJJ- CåSj is\ —3 

Aj^I j AjjlaJl i"'! ^^' 1 .iic. (_>^alå. ^.aiJl 
1^1 S' I .>i^\ l fljaå (J_yiaJ li* ji^ ' A t jti.'l l A—g^L—aa.'^l 

i^lj j-J' t> uj^ ^ 411 ^ (^1 ^^1 ^ 

^LaVl ^ ^La^Vl t>a li* ‘ ulj^=4' (ij^ (,?^ ^ 4^^ 
AjLæVI -ii&J • ( • • *jM' L>^J^ ‘ ) ‘^'^Jij44 

. lA — j_5JjjLa A-iii.j U _J_jJ (_><a ^ A-aaJ 

^ A^^ l JilSi <,^1 ?^ ®JaSJ— il ^1~4 aI - i 

(jjj£jj (_^ _^1 j»4a ts^j AasJI ^l£2 3 OJ^J l3^IJ* 4jI UJ-^ 4)J' ^*'1 

Ji*j jl (J-a^l o_^ ^Ijjl ealliJI 4_gic- g-a^l li* lijAaJ t 1 ^ —C-li« J—Aj 
Jl^Vl (>aj- A^»2>>J AjU-a'^l ^ (>aU. (jSA? -låa^J Sj—ill^ »JlVj—21 

. ^ Ul A ^\l J_p3j/Jl j 

Aic. 2^1 (> §^jp2l li* -4=^ : 2 :'“-^^' “ ® 

2 •», ^ Jå.|j oi* CjUaJl AjålåJI CjUsJIj AjiaJl CjLaiJI 

ji ^-'Al i ^ ^jill li* t ^j44lj A jklå JI ^UJI l4Ij*a Ji4JI c> Wil 
LjIj i j-ij-Æs-aj UjU. (Jiiii ^Ij-oJi cjUIjWi uW ‘ 4j4j —^i 

. ø^oiiA! 

^ A^l JilW 2W^' (> 5^WI li* -W4 • fi^VI 

JUC. (JlsJl LaS AjjJ^I ®Jj4^l <i4AaC.Vl Wi ^Ajiiijlj (Jji.^1 AiJai« 
(JjUaJl i Aj:ii]l dlLaaJl i A^Vl tllLooJLj Aj .aåja ]! Aji-iK. a ]l 2,±!2t.^\ 

3 '■^ '•‘ill CllLaaJl t <Sj..iå‘''H Aj_jlå-*ll Aa^I i A^^li-aJl 



^ 1**1 ^ ^ t 11 ^ ^ ^ ^ C,,}^ l*iA C 

liA i^-v^ >J i (JjJaiall UjSISj tjl^ (^J AjJj-aaJl tllUl^jll 

. Jl^l (_il^l ^-<j^ C A ii<Ti<tll A-as^ 4jLi-<ayt ■iiC' ø.&åJI (j<s 





jjljJI uWI 

Central Mycology 

jl\ ^\jé 














f 

^_j*Ja31 (JrUAill 5jlaC. i^JiC. ojjU ’> ^4^ CjUjI£ jj —lasll 

^jAs .j cIh' ^-^1 _j^ ji'T'uM ’^lj i ojLa Lgjl^S^ 

^^yc- 4_i^i f **\i \M^\1 céll^ t lA^i^).Æiju)l ^.Ai >i\j Ia^Isj J aÅaJ 

L> ij$j UjUaJ ^jj_>i.b5l Ui 4 > 5 j ^j Heterotrophs ^iil-ll 

^JjIaIII Vjl^i CS"^ j 3^ ^ lA^i^Jxijojl ^j-o—4-*a^ 4 

^ ^Vi ^V^*^**^ J A . »Q*^ a\ 1 i\j jl^J'N 

t Saprophytes ^jl' j_>i»^4 ts-^J Ui^« j 

. -^1 jé jlJAI jj^ ClLlill ^jL LaJ i Luåajl Ajjjll Aj j i ^-v iiiJju (j-aJjj 
j jUå' l 1 (_g£-JU j ^Ja!SJl jt 4^1 JA^I tl)ljjl£jl JJ — J (jl jl 

-...■v' l ^Ilalc. illaj <Ji4]aL>li »jJÅ-a (jjS^ ^ Sj^Vl sÅAj ( ^jljiJall 

A_i&^Jl ^1 C^andicia («™jLi.Aixa3i {^Jao a , (_ i ^ ^ 

1 j’ic- jk (JjjAjil La I jj AjSjk^ Aj—iJa^y> J_ 5 —Ja3 —Sj — 'J CryptOCOCCUS 

. joU Aj. >i ^a\I j\ A'-v ^ jjjjiJl AJlaJl Clljjijj 

. Dermatophytes j_yiaå3l Jia (JåkiJI ^jL^J OjS ■^J 

. l^H^ljLa SjpS (J^^iaij A^^xti AaaJs^^ dlVL^ 

^ w Åi-v*^ 1 j Ajf ^UilLiil .ias ^ 

j^j åf?dl JaLail J Cjlw»all ^ J^' J CjlaaiJ) 

(3-0 J jL'O^ ' A . a\ tllljLja^! ^Lijj tSUi (j-O ^Vtj i (j_^-o3l (J^ -0=^ 

^ jåia,l LaS Penicillium t> oaLii-i-II Griseofolvin aI_^' 

(jAiljill 2ja,l jJ Neurospora 3=^ j t CjL^I j^ cjU 


T , © 




^ cJåjuS J —S —kåll ilAc .jfJl j— 

j\j i <^1 j aLaII^ ^ ^ ^ u^ 

JaJ LjJ •^t-ijJj ^Jj ^ 4 , 4 * ♦ (jC. IJIa. Jjjj ^jJaill JaLuVl (jl <™ll-J^l 

* j (jl Jjl^l J (jLuiiiU l ^ Lo ^ * (^1 U^JI ^ 

(j-a jJ (jl A-LalUtll ^1^1 A-a^aXo Lllll^Lk^^j cTlJv 4.0 j\ j 

^jill (j-a 1-ia.lj Lol^jc. (j-aaÅi ^jl (^^iSjj ( (*~iji-^llj ^-^1 ^L*Jl IjIj /^ '^ */ 
tj-« ‘ _ ';■■'''j ^^>ia3 ^ jj ^ «».,«* * _o _SI Aj—3 —! 


. Aj^)laill 

ojl^^aJLS Aj_^>]aall jLiojl Jc.LjU l) _«l_yc. (jl 1 .nS 

JLuS ^ cj!!iLla (j^ jl^l clJl j Laå . j j ‘ 

^ (_^jIj.a 3I (-J^iLia (j^ j)^) j (jji)^1 ^1—JJ—jl jj Ij— 

. Aåili^ ÅAj-aiA l^j^l j tJL«^><all 

^ (JUlaVl (j^ M. Canis «.lijj^lj SjSSj ^jLuaVl L—oS 

. é^>jLiiVl -il^l jyj (JjliaSl l_j!>l£J) ^jiil A^jll bjjl 
LuLoll ^^33 i (j^ ^ [")] iiiiioll (j^«_' ^»y>Vl j 

^jL-aVl j>ytu Lajjj T. mentagrophytes jiaiJW jjS) ^L^Vl j—^ 
(_j^j ^UJl Jåkij U4(!iS j T. verrucosum jiaåJb l^jj 

; ^L^yi fj)l' A^jli Aj^U-aos) ^Lu»å. 
. Sjiis (_5_jxiu5 l^jV (jljoaJ) ajiis (j<<i ,j^JJ ~ 

^ jUåU .i ^Luaukll ^ A^Lb.caj3VI A.<^ Qji (jJb—ååb ~ 

. ^ Aj.^ 1^1 Af-Likiadl Aj Jil^ l 
. U_ji^l ^jsJl .ijc. uWll (j^ (jiaååtJ ~ 
. LJlc. ^aJll Aæ^jJ — 


r.n 




2 _^aJl i^jj <j) c>» jfiSi\ 

. %r> 


^V^saJl jA La^ ts^ \^l.j^l ijj:> Jjkåll UJaij L«S 

j! jsil tilljJiVl (>» 2jj]aill tJiijj J tj-aS J—lli^l 

j 2>UJjå-ail (^] djIjJll j J dlluOC jl 2aj ) - 3>^ 1 

LaS i ^>JS*j2Ij jJ^JaJl ^IjS (J£ c 3 J f^ *-7^ 

jljAail J U^'-a'J jjUåa-ll Aaa-i-iall Cål^UijVl CS-"^ 3 

. jjLuijVlj OH OJ-^ 2] j)\ja i3 


: ^ ^ <t A aW jj^aål\ 

aiAj djlajia]! Thallophyta <:jUUjJI 2J^ —aia 

cJULJl (> J ti' Jjt j' t3^ j' tTjbjJuJI 

. jjj-ia^l (Jc- ^jb». jjc- Fungi cjUjiaillj j j.:->-^j\ l ^ Algae 
AialS jjc. jjLaåJlj Shizomycetes oU-SLall 1^1 ^y^ CaUjiaiilj 

. Fungi perfecti CiUjlaållj Fungi imperfecti 
tjjjlill ( Spore ) ^(> jj_JasJ) (JiL-^j 

a jLa iiiSj Lkii. j' j-iaib Jlaj 2 ^jja ^I K'i J JS_^J t <J—-.UJI 

. éJi*jAi ejUjj a^j 4 A*-a :iLaj i^j=^ UJJ^ ) 

Septum UjJ (/jiiiJI -SaJåJ' 

l 5j231 éi^ala AL_yla Ipiik. ^>1 (jj^ JaOaaaII Ja^l lÅA 

2a_iå«21 Jj—^h Lichens oLu-^V) L_aS Coenocytic hyphae 

. Rhizopus-mucorales 

aAja.j SJSLau JI LulåJI aLuLu Laj-iiia (^jiaaJl Jal—åJl (jj—S j jI 

,...,■•' 2 jj 4^ tjj£ ^ AjjU. Septa 45—=-^2 2^L-aJajft aljiJl 

4 >, jaUj a 1 jL jl j JajåJl >aja A^ 4> WlibjP:^^ 







1 »UiA ijiula ^ cSLLiuj ajji-Ma lajj—å. ■i aj— åJ I 

. Mycelium » 

^jll Jå.)^ ^ (j^ ^J AaJ 

La ^»JuiSll 1^ AS J AjÅsLall SjjiasVb aI j^l 

j^LuaLal 4> :y>>ll t>J^J 4^'^' 1^ J^' JjA_-^l 

^lÅiJI Clulall ^L..,i i JjlaJl UajailjJ . ^lÅill aIjaII (JjlsJI 

fissil IgAå ^jj jjVIj Jil^l <^bJaci SjjbsVb ^5-^— 

. tJSjill ^)iåjl Jåi^j 



. ^_v ■■»■* ~~ ^*'^**^ ’ ( *' '^ ) ~ 



r^A 







- Myxomycetes 4^lAs4lt — 1 

jijjaall l^Lcdjl AC-^^-a^-a oJlÅ 

^jC. ^l£jJ V j j_^laall ^ aS^Ic. ^jjjJj 1^ >>ig ) ^ -4 SL^lc. iJS— 

J*W^^ ^ j\ ^^jC- LajJ^ 
jl djbjlS J-cLaaS l^Xa ^1 ^JJ^ J diljl^l bli —Ic- 

• u'_^' 

: Archimycetes jjLåJ) -t 

^ ^-^3 ajjW\A j^ ^ 

. AjJa^__)Ax dibl^l C£^ (JqWV\ ^LJI^ 

; Phycomycetes kuj^) jjS^) -T 
S ^..,a^ jiå i^V S^yaluixi ^_yi» A^'lajå. CjljjAa <j_jSj Cjbj_Ja3 

: ^»i-aJj ^(Jjjia (j* UiJiiia. Vj Um.ijt ^ISjJ ( (^jj)l »J^ 

.* Oomycetes ÅjJu J) jjJadJ) -/ 

^1 jjjp Jais (jlJ^l j\ tllLlill (^jJc (JilajS J ol^lJ ^Jjjl ji—j 

jj^Uå'l I )j] JjaiL ji (jJjSjJ llm,i> jjISjj ( [jLaJVI ^^jJc- (JiiaJJ 

, 2'. >»ii\l 

al) 

oJA j iajLui ^1 jjI jjJjSb bilsj (jaÅ>'l (JJ_^ (j—C- jSlSj—J Vj 

ui)>Vl c>2 t ' \.. .1 ^^ télLauiVl blsj ^^Jc. Luiu Vj «■! <Jlj ^JJ—Ib bj—tsåll 

.' Zygomycetes jjMJf -<^ 

lj..iW j<\ ^’i'i ^Aill 4lal£ •'Lajkialj A •>Jtao (jjS t^jb^yJasIl oj—A jIj—SI 

: j ^1 j^jl jjias tljxawi li|J j Zygo spore ^Ij^jl aåjj jjjSj 







jl J ^ ~ j' Syjlaå ^jjSj : Miicorales 4i_»åaJ) 

. ^ ^ o JSJill ^ Jj^l j Aj^J^ a^l ^!j.iaJj AjLit 



. Mucorales jlail Aa^U a^\ jjjl Å*jj • ( ^ * ) 

: Entomphtorales ALti 

^ JiL i=.ii Ul^ij Ol^l ^ cJåi=i-^ JJ-^ 

. j 5. j jjJ' k^J c.\^\ 

: Ascomycetes ^j' 5 ) 

ULDU. (j^ 6^^ <=^\j ^jiaå åJJ^ 

** ^ fi 

jj Ji.b Jil^t t*-«*^* ‘ 

. ^i^Lu Ujot ajlc uj^J (Asco spores ) Mj^' Ascus 

jj,Ui\' o-'J 

^jaLoJI jias Aspergillus fomigatus Jj_-iV) j—!aal) V-^jS' 

Cftndids Pcnicilliuin 





• é.'-«' * i>« : ( “"^ ) 

; Basidio mycetes Ac^tc-iåll “® 

'ij 'j-.'''7- JilSuj til'JjpS ^>0 A >J ^ L tt 








. : ( "VA ) JS^ 


: “Fungi imperfecti” Adelomycets 'UaaUil jjJaål) 1 
jj Ljuujjj Conidia ^ U—uå^V jiilSi—i 

L&- 6iJ= c> ^ 

j< ,=:.-. <J>VI jj_JaåS! J Penicillium j Aspergillus 

Geotrichumj Candida j Cryptococcus Ji—« 


: Actinomycetes 4«^) jj^l V 

V VI sj_^Vl JaJJ2>. ^ 

U..,^ </j cs^ t 

^l*xJ]j ^1 Jfi 4».u.aJ 4j' ^ ® j'J—^ t^ljAV 

. j jUå\ l j Aii-a ^ (jA'*"'.'^W 










Geotrichum ( j>å) >9 ite jSSi!! : ( n H ) J&i 

. Mycobacterium cjljla^Ull l^j 
. Actinomycestes 

. Streptomycetes jjJaållj 



. Actinomycetales Aj»A!\ jjlaiiW ÅjLaVl dm : ( V « ) 







I 

; jjjAuia (jl jliic.U 

QM J*Uaui)jJ j oj^jJaåVlj ~ ■ ■'< 

^Jajuj j ^1 j^l oj^ylaaVlj ^»xuSj 4^ _yAjij i !) Ja uijll 

LoSj _jjV 1 4jl<i'it j ^IajV) cj_ jIl<JI 

. I jml'^ V^ l.JiiiW ^l£jj ^li ! 

^l^)C.l£ LpLk Jj^julL jaJJj 4 j_j3 aAjjj ^_jj3l ^_jJc. Jal_iaJl 4l_iiJa j 

1 j \ ^ f 1 ^\Y\ ^ 1 ^ 1 ^-w t L^^yisi^ I 'n i 1 ^ kH ^ ^ JL Q t) .^I*t ^ A <. 

j^jlaåll ^ JlaJl jA L<i£ Zygospore (_s^-^ Aailo (JSjJSj jj ^ 

^ La£ jj ^ Jå,b jUuj ^)jjVi (j' ^ Phycomycetes 
^Lcj (3j51 Ascomycetes (JSj^Ij ctjja, 

^\\l 1^ fc.ihn» 1 ^ ^A . i \ , -i Ascospores ^1 >-ji 

t>j Fungiperfecti ^lj2t jjJaålb j_^l oi—A c.^j Zygospor 

diLbj^lj Penicillium ^ ■> ■'*^ ■ <>1 1 jiaål'j Aspergillus jJaåll aJjSI 

. Condida albicans 

•5__Ll£ JJ _c. JjiaåJl _ } Ij _Liii^V _J _ill JJ_iaill _ ftJj 

j JsaåJl J_yia j-l j— jVI (JS—JGj ili_^ Fungi imperfecti 

^_ 5 ^>laåll Jal^l ^ <JS—uijj j) Thallospores ^ iali J) J^\—i 

. Conidio spores jjVW 








- ÅTÉhfOSpOfBS ”” ^ 

LLlåJl ^ 4IX. J^' AjL-i-aiaJl ^Ij— jVI >-4^ 

yi US ^--.■■■' j! LgjlSj 0-=*^* ^ Al-al» jlOaJl 4 ^^ 

S_,J..=:.\1 At,j^\j T. tonsurarans sjL-^' ^j*—jj—W' Jl-=J' 

. (V^) jlåjl Sporotrichose 



. £'JjV\ SiijlN V***«2iS tWi = ( '^' ) 


.' Chlamydospores SjS.^ ^ 

i^l ^ ^>ill iyiJ' <> ^ 

^u- ^1 >ij'j <:-« •^' ‘> 

jjLill us 4 ^ISil Ajkp-ttSl 4_ijjii51 J^—s>- 

Candida albicans o^yJ' oIjWIjT. schoenbini 

\j\\-i\ j__LillJ Mucor o_i»ilJ Histoplasma j 

. ( V>f ) (JiiH T. vemicosum 








V j ^^jGill i 4liaV 

SLaÅ.åL«]| L)^ AIuiIu) .2l 1^ A^La&^^l ^1 ^Vl 

1 .Ua jt. ^1 £jJ1a ^LwnVl 1^1%Il ^£>^^1 jl ^jlill ^ 1-^1 ^j^_AJIj 

Aji^l <jij|^j)^«nllj) Cdndiclo. <**il é»^ji<^ 1I I ^Vl ii\i. 1^1_i^ Ij.,..^,^ 

. ( YT ) cJ^I ji^l Cryptococcus 



:=uXyltJ> £, 1 


. Arthrospoces Otf« ■ {'^'^ ) 





Jiill jiijl Rhiz 
























V ^IjjVU 

^1 jjV) oia ujS j Phialid 4 ^ ^j«i ^1 jjVI ai* Lisi ( tijUjj%a 

JjSisdl (JSjS jå.!j J3j < 4£^)aJl S^)aij j! I 4 JJ 1 -^ SJjijua 

J Scopulariopsis jl Pityro sporum aUj^l jlas 1 —S 

a . ,.’'< ^'1 AjU^ > aJ fjinajll 1^ t J*>«i_l c ' <1 %» ail ^ 

(JliliL-ajja, (Jl£j j ^iija (ji j! Penicillium ji>3 _s 1_«S 

JSjUI jiåjl jlt Aspergillus _>iåj ^ j Cil jj^I 


















Rhnopus ijjui : (VH) JU 


M. canis 4^ ^ j<V( (iij« s ( A . ) J&i 








jiaa]) . Lj-^n (J eijaj jl i_J^ ^ ■JI. II^^ AJIJ uiWll JilSj]) OaJ 

jk. Jiiij ‘ Lij«^ U Plemorphic JlLif Sj—c 

c 3 ^j J M. persicolor Ju j ^La^ j 

kkk ^jiaåJl kj^l jjSj ^ j) i M.audouini Lk j—i.V) i_ij_yi 

SjSc. jSdu (jjSj jl jå .1 Al uiirt j <-^k Ujjii «.LuiL L^l ij\ (JkiJI 

cj' ^^ 4 ' -W^ j' Ja^l (JjLal] kj-\ W ^Jji iJuL 

^LuU j . j!l Ja jjAJ! (jjSj 4 kuili 5 '', — aAjiki. 

A A jI jLi ll l ^kuiVl iJkji Ja^^iLl V ^ ^ ^ .1^ 

Ja^U V'U^ ■‘'^^ t5^>iik43i jiisll (jjSj [_5j_kill Uj 4." 

• -uLdtaVl 4ilLa. Jjaj (j) illajl oÅ* ^ ■ ^'1 ^ -U) L»S ~ja«' l 
















ASL&æII ^ “UliJl i—*J 

1 ' ^Uå\ '. 1 A.11 ^_)jS (Jl£jji) j 

: ^ tlilc. Cj^ ^ Jj ‘ l^iåLj i-J^aa. 

. Cutaneaus mycioss jUaåSI - ^ 

. The levuroses ( jjUåJL jjiaå ) jjUiJI -t 
. Deep mycoses ejljlLåJl -T 

: Cutaneaus mycioss tijljUaåJ) — ^ 

ija ^jSlaJl AAikll i_g\c. l^jnJajJ l-Jjjti. (_>iil-i?.l iJlLilj ^ JJ-^ (“—^ 

• J 

. Microsporum plijjJ' l>^ " 
. Trichophyton jias ~ 

. Epidermophyton ~ 

. (xo_5 Yi _5 xr ) jiåii 


. Microsporum f ou^ : ( T f 


JM 

^ JJld) jXwXA 

Kerion 

Wood Jjj 

M. canis 

Zoophile* 

- 

+ 

M, equinum 

Zoophile 

- 

+ 

M. nanum 

Zoophile 

Kerion 

+ 

M. cookei 

Geophile 

Kerion 

- 

M. gypseum 

Geophile 

Kerion 

- 

M. persicolor 

Zoophile 


-■ 

M. audouini 

Antropophile* 

- 

+ 


j)j~^ ^ V Zoophile 

. ^yill ^s j^l geophile * 


• (jj^ ls j^' j-'-^ Anteopophile 




. Trichophyt®!! ( t i ) 


1 jtåil 


KerioB 

^ ^1 ^1 / -frl\ 

Wood 

Tr. verrucosum 

Zoophile 

Kerion 

- 

Tr. equimum 

Zoophile 

Kerion 

- 

Tr. Mentagrophytes 

Zoophile* 

Geophile 

Kerion 

- 

Tr. Equinckeanum 

Zoophile 

- 

+ 

Tr. gallinae 

Zoophil 

~ 

- 

Tr. Erinacei 

Zoophile 

Kerion 

- 

M. violaceum 

Antropophile 

- 

- 

Tr. Tonsurans 

Antropophile 

- 

- 

Tr. Rubrum 

Antropophile 

Kerion 

- 

Tr. soudanens 

Antropophile 

- 

- 


. Epidermophyton u-j^> •• ( T« ) 


I 


Kerion 

.* • * 1 

Wood 

E. floccosum 

Antropophile 

- 

1 


. ijjÅj Antropophile* 


. (^1 i_s Zoophile * 

. ij j^l Geophile * 

: The levuroses jitaiJl — t 

; (_jA jjLa^Lj 4 (;juh 11 jjiaall 

. jjl jpJlj o'^V' Ls^ Cryptococcus cjl jji^l - 

. jjl o^V' Ls^ cJiLjLi jjiaå Candida cjLjajfdl — 

. jl j^l ijlc- 1 j:sU Ijiiki Pityriasis versicolor \A\^\ - 


ftV 










. fj^V' JsLjj Torulopsis glabrata jlaå - 

jLajyi (Jskij Trichosporum cutaneum ja—JI j _kå - 

.* Deep mycoses 4^ml) — f 

ij£- I jUk-' S Systemic mycoses ^jW^' 

^ 1 Ul^lj \) 


. ( X 1 ) J^ ^LfajiuiVlj (J J t 


4lj^) ^IjJa 


jjaån 1 

(jljJAlilUjlj 

(jLmjVI 

t^'bitiUSjSl 

Aspergillus 

(^ Mintiilj 

(jl j ^jLuijV) 

Histoplasma 


Ij-iUj [jLwuVi jxjqy^ 
(jljjaJl 

Cil^ljjSJI 

Coccidioides 

UjJj u>Ufc.illj 

Ij^Uj jjLuljVl jj. >.>i.^ 

Para-coccidioides 

^LiiiLujlj 

^jLuijiyi 

(jij^i 

jUaå]) 

Blastomyces 

bjJJ (jUijlalb 

C-5-»^'-5 

(jLjijVi *‘“7- 

Rhizopus-Mucor 


















•• 


- 111,^ ^ ^ 

jbjjai J-ij->' f^' -L, i. ^ j-i-1- '“->' 

: Sujiasll 

• , N • W lu 2u 

yu. ^1' L^ 

^li> ^ u. ^Jj' JJ^ 

^ ^. , , J J^i - N) 

r ■ - ,V^l i.^1 ‘3:bUJJ XJ^^Jfi^' , 

sf* •-^■^ ' ' , ^ a pi£J. i J3“ jJ" 

U5ui; jffi ^ ' i^^j, jib J b>a> 

. 4^'^ iJ^ l4=^j “'^ 

V. •• \ \p 2u >1\ UP^' ,, 

-.u. J3^3^3-i ‘ >'^ 

Amphotericetn ^ ^ 

' U i ^ - 

U^Ui. ^3-. f. 

jW>3 'bb.W' Ifl 'i^ ^ V bjab ffU- •> 

^ ^^Sll b-i' .,^ 







JSHJI ^ m , L_^ 

j^i^l s^l ^l£^| j^LJi ^ ji. 

s.>JI ^,>i]| i^i ^ ^1 ^ ^ 

u:^l L£ < ULi ^^^1 

oj^jSll o- ^ (%no-A^) ,U1 o- ^Lo ^ A.>A31 

^ ^U]! al^^l ^ ^ u^ 

^ ^ ^1 Molds c>Jl Lai ^ _,^V1 JL_^| L_i 

^ Septate hyphae .1^, ^ jj 

.5^1 J£^ ^ 

ijM!\ ^ coenocytic hyphae 

^ J^l 6- .> JS J c^l i^l ^ Ui jS^ Mycelium 
.:>L.> iV ^ ;*Vl J^l Oc j ^ 1^,1,- 

. 4^1^ ^>i]| ^ 

: iuUau. J ^ 

^ >' JJ uM t> cJiij^Sj uL-uVI Jc. ij^ jjdaå JiLr. 

Jl ul^l c>j >V ål^ c> ciii^j åljo^l c> Jiky L J>i]| 

. jSA) Jaiå J^]j ^Ujj ^ JSSii ^1 ^^ 

<i?^| Epidermatoptyhyton ^...,11 ^_^i 

• T. soudanense ^j-^lj T. violaceum 








. , je-i' ^ ^ ^ 


S 









• 1^1 o- o- : (TV) 










j T. gallinae_|s 

ns 

:LbiU T. vrrucosum 

( >ka jS — AjaåiUi r 

'' iaLs — — Li3^ 

T, mentagrophytes 

H 

- O^J> >V- - 

CJ^J'J^ • ___- 

Jjji.T. equinum 

I^B 

J M. canis 

^- . jjSaillj 0^' OiW f"J = ( ^'*' ) ‘^ 


a»J' ub^ c. albicans 

^ J .i» J / ‘'"»f* 3i^ I ^ ^ ^ 

. 5al^ Jd j ^ O- ‘3a> 

• ijUiii b. Jéj J! Jsajj o'jj-i' J- Jii^ i- JJ“' 

,d l=Wb o- ■■ M. canis .^3^' ^ 

, . ja; b.ai= •“ f ^ 

V.J . '“3 O.J-i> J^' ^ 

u>i; o^jjS' ^ "''“'»8''»p»y“* ^ 

' . 6- £3^^'- ^ «?»->^3^;^ 

u^^l, '^U 3 U; >-l=i ^ T. verrucoaun. yljl^^l >>S 1 

j; jMl li. JSa; L^ 3 i 4 Jl *> >> ‘^; 

aiia^iii J.JMI »-3^' 3-^^^ » 

. ajU^l CjUIjAsJ' ^ JaalUaiil 







■ JJ £1^ d^i s^i^, ^ 

■ od^ o. Carbon -, 

b-A*. r^>.vi jiu,, cai^i ^ ^ 

Mjjj^I B å,.tLi Ji, c:,Uj.i;^i|^ å^Vl or=l_-^Vl L^i I,ni, ,■ 

^>.>11 Ji. c^uVl ji 

. • (*J:i*^l£j|j tlijj4 ]|j 

å^Jjl^l JL. <i^Vl o^ Aa^l 1^1 |_^ 

f ™'™"’ ^ £^' J Mucor ^uyi, M. canis 

u^a iU ^i, T. violace™ 

I^U. r* '*t '' "'•' ^ J 

^1 U i„, ^ Or^^Vl ,au ^^Vl ^ J .,_^, 

J, y^i .^i ^ 

. U^ ,jbui ^^Vl O^ ary ^1 Li, 

QH]206 <=> 2C2H5OH + 2CO2 " 

ylUj Jl 41 ^^ 4^1 ,1^1 ^ j ^ 

UdWjSll ^l!i . 

^ ujJj^l :uyu£ji 

aarly ^ iabj d ^1 ^ n 4^^ ^ 

W. ylUia, 01^ ^ 4^, ^ ^ ^ JI '^a^ 

. u^ v= J ^ai COa salaj alE^a 4 i>. h« J 
jl 4 il,>-i,r. j^j 4^1 i^,^Vl J. ^ 

■ b^l nr-^l i-^l Lli_j^ 

. v«i ll ^jmÅj 





Sabouraud ^ 

2^l^VU %^ ^ chloramphenicolj Streptomycin aJ] 

'• ■ ■ .UjiSJI^é^Pemcillium J 

: Plemorphism 


^ \ ■; ,.\\ <- 1 ^Uil i?—^ (J— 

,-,y^ ^ :o±?. O^ t JJ 

. •• - • Y \ -^ ,-,^1 Van Brussel-vanbreuseghem 

i X + ^ ^ * ) O-^ 

^ J1 >^U>3i Jii i (>^ •'- J* ' • •" 

, «L. o* jjSJl Sabouraud 

^ ^ *r i i\ - 


JA J ^ 


jjb y\S^ ^ Sjd-^' 



8 i f.\^\ : (Ai ) 






• Oimorphic fungi jjiaHl ^1-j, 

bji_^ j£bi v^ij i^L ^ 

■ ^ Jj3) ^ 1^ ^ 

.A- A,L^| ^1 ^ 

n'^ j- bj^ 

-^l-J AJU JU, jVI, ^ 

. J^I ^ 

. I.jill iVi, H,stopi™ose ^^Vl WpJI ,v-ll 

■ Coccidioides >^UIjjai^ Para-Coccid,oides 







o- ^ 

oJ«. c'^J o^' o^ 

. 

O-Vl 

J ; ^1 Ji^b Tilleto >3 (> å^' ^ 

t> u^WJ ohj^JA' Amanito >-i^ c>- j:!J^>" 

2ucj^ ^ Claviceps 

. j\^\ J jW' (>• y^ 

^ 

-Afla toxms-::>uVl 

ci,u^_^VlJ Aspergillus Flavus >3ll u- jjii 

1^1 ^1 

Epoxide J] ^ ^ ^ 

U J. .|\\ ujAwiaSI 

5iSiiJl i«iSll ij>“ ^ 

^Ijj^' Crytpococcus <1U ^ US j>iS ^ ÅiL-- V^y 

^'j^j ^ élJ-0-J^J ^ r^' 

Aspergillus ,>- 0» S?>^' é!^ ^ 

, i.jljS euU^I J. ./Sj ur^' *^'*"! “■ 


rrv 




Penicillium Notrtum >i ^ [aJ^\j 

c.[^ ^ JUll Strep-geriseus u^l-iijj 2 u.j 

^1 j^l ^ JUillj strep - rimisus 

^i ^ ^ V-J^jVI 

• B cy-olij3 j 

^ ^>åll ^1 j^) ^^ j>Jaåfl -1 

Dermatophytes ^okJl j>iJ| ^ ^U], ^L^y, 

LJi^\ <_j^j ^3^1 ^ ^ js.un 

•,f Granuloma 

J>i]| VI J>i]| ^16« Vj. Ll^J ^Jjji 

: Opportunistk mycoses ^l^i_]y) j j U&t | _ 

^j j_4>^i oi* 5^1 cji jji<ai_j ciiU__jiUjiij 

yUJl JM OiCj SJ^i ^ 3^' . U j - 

‘Juiolt ^ 3^ JjLu] ^ ^ 

o^>J) ^ JaLLiJV J CjULL^ l^jliJl ^jjV) ji 
Candidiasis cjl^i ^b ^U ^ LS jj 

• Aspergillus j^UJI jiaåJlj Candida albicans jlaalU 


: jjM3) dl^ 

•• Saprophytic life of pafhogenic ftingi 4 ^jaS( jjiiåU Sl^) - 

(jc ‘■^^J V‘J a:sL_c 4 j_^ jJ[ jj_Jai]| 

4ju ^ Ajl VI c-i^l a^b oi^VU^I jSf cjVU 

[&J^J AjjUa.] A^ 2JU. Dermatophytess j^l 2 y,iA-,...i 





ji liiia Jc. Ji-S' 


• _4, \ -Uall olasJ 


l^jj:i j jUa\ l : Exosaprophytism ' 

^>2 ij^ Wio ^Vlj ^\24i5' c> i 

jLiåj T. mentagrophytes -^^51 '^:^\ 

2uj.^l ^-i^åj a M. gypseum 

oA^l jji' j ‘ Aspergillus sp Sporothrix schenkii 
2ÆUU1 Histoplasma capsulattum 

‘ <>j'j^'j ^3^' ^ Coccidioides immitis 

j Nocardia Actinomycetales 

. Streptomyces 


liA ^ Jlla j^j : Episaprophytism ^ »4-^' 

Pityrosporum ^du>d' 

Pityrosporum ovale Pityrosporum orbicular 

^ Pityriasis versiocolor <>=>3 

Jj aIU d ^ 

,", rå,Ul oS^\ Ji »3>. ^JJ^' j-^' 

. •ij.Ul) OVUII c> At-V' u' Vj . 3^1 ^>3' 

^.u,'\ i ,-' 1 .-^ 1 : Endosaprophytism ~'^ 

jW' ^ ^ ^ Candida albicans 

^Uill jWl 3W' 

J - - Vit- ) oUl 

Jib j^U^I »dA jjJ 

klU J ^1- d>- 3^ ^ ^■■^' 





cjUVI ^ L« , a_^, KAi- 

• jl^^i ^ij ^1 j ji^ ^ 1^^ 

: Endoexo saprophytism ^jUi) V-S^)^ -£ 

c-Ajj ^ ^j (_^ C. neoformans <L_i^l cil j_j_U| 

^ jdSl-^j 6-^-1 jJl 

jWJlj ^1 J^b Vj SU^ >i]| US 5^jli]| ^ a^uji 


• blLoi^ (^^Juinllj 

bi ^jL Sjii) ULL, bji^yi Jiici ; Paratism 4aLilsl) Sl^ -s 

bj£i ji bl^ ^ VI bj^ V ^^1 UA^ i 

b- ^j Jii b- JjV i4j> (b bi^ MoY ^ 

bj^i <}j^b j£ij Vanbreuseghem anbreuseghem bi^Ul JJ 
^ jjo De vroey b^Ul US j) ^ 

Jil£:i]l .L^f c:^! U£ . b'j^lj bL-i^ WJ^Ij bj^l jL_iii) 

• M. persicolor j M. gypseum b“ uKi 
.IL b-^ ^1 T, mentagrophytes >iJ Arthroderma ciLLSI^ 

■ J-- Jj ^jiill ^ V j^l .b, 

: ^bJ) 

V-ui ^ gjiki ^Liii Lvub sjc. v k .■:•, ! J ^ 

• JLSbVi »bi b^_j bljifLlj bi-^yi 

• Cl) j ^^^iaiJ) ^L^V) ~ ^ 

> ;uikui caLbi b^ ^ jsb. 

AjLLI j_^i]l Jb 5->i)l ^ j>_U]| »b_A CbblS ^ ...-,1 1 

j^) b. j) Pitynasis versicolor A_bi^| Dermatophytic 

■ Mucormycosis oUbJl ^b^Vl bo US aa,„.]| 


n . 














. ^ US t\Ji\ ^ .1^1 o« = ( ci“ 

: <^jjUåS ^>Å3' ^UflV^ 

ji Sjji^ Levuroses J>-^' 

US Pseudomycel.™ Sj>ii 

J Histoplasmosis .i. ^ 

W . ijli Sporotrichosis 

. ouaJ JiSi jSj M>i Cryptococcosis 

: Lu ^jiUiJIj '’’ 

4JUJ1 .i» a»ua L|j»^ ii=Ji Cf “ , 

tjji ijMi' Candidosis 







_ I 

Mycetoma „>il , 1 ^ :i,i^y, ^ ‘ 

f 5jJjiJ 5^ i)u ^ ., y, 

i,u.y, ^ yui .1^ 

Nocardia V-^l U^jl£>_Jb :ul__^vi s-, a ,-^ . . 

Actinomycosis 

e^' ^1 ^ 

■ • ^ ■' '' ' ^ ..5—asteroides 

Histoplasmosis, _5]| ■,__ ^ =xii 

J—aul j jx_^| 1 ^ , jL^Vl 

• coccidiodomycosis, blastomycosis 

•• é'j^vi L.i„»i jsi: ^1 

«iL^! cay^jSJl .u 5,l^yi ^ yi^, 

ujj^ ^ -UjjS UL^i j__^ Coccidioidomycosis 
pores jl^Vl WiUj Sporangium iij^b ^ ^ 

Mucor cdUiJlj Rhinosporidiosis jUU« , 1 , ^ L_^ 

• Rilizopus 

• Lu^i jsj^ ^1 

^ ( . ,r- .,1x0-.,, )UaU jUii ^ 

0-4^ Asci ^ Jl y^Ud! j » . I • ti te- • t. 

^ ^ ^ ^ 

5 ^ ujJ^ —»(i.-r.) 

>-iiJb t JJJI ^bv ^ :i5|jj ^ bJjjS^ (A-oxi .-Yot 

My ^1 l^yxi ^ ^Uiy, al. é^Lx^y, .i_. 

^l-.yi xailyi„vi éiUJi ^ ^ 

• ( AV ) Jl^l . ^ 














. Jjjis J<ui : ( ^^ ) 

; jjlaiSl - 

m ^ s-a ^ 4^ 

““ fJ® 4^ MOi 

jjl) T. verrucosum u' Pherson lj^UI ‘""f'J 

o^ J ‘ •“ i^'-> 

* 5>I .i. J Wotøzyn 

. t> (jilijV'j jJiJ' Lg^ 

aii (cf> oW=' ^ "'.,, ^ 

sjj. > d~^j V • ^ Kj f •' • 

, i^u siJ %'» "-«'' J>- . ji'3^ >5= f' ^' 






d. dub u bi, ^ J ^ 

b>i„ ^,^vi di ^ buv u^ ^ ^ ^1 ^ 

Sd-l^l V j^b ibi. ^ ^ ^ 

. biLi 

.!> jUiJ jUiiLdVI ^ bl^ 

^L.y, ^u ^ L£ ^ ^1 . ^ 

• L^b 4.>i]| ^ AspergiUus ^Li Jl >i]b 

: 4jjiai]) (/jiaJ) jjLa« - 

<^- c:^ o-i^i ^ ^ j 

"T/' ^ ^ J cy^b- o-l^i 

J 4j=a«Jl ^ JjjX, ^ ^jj_J^| 

• ^>uii cjIjjVi J] ^>^1 j 

. j:L^ ^ ^ ^ ^ 

• AntropophiJic derma topby tes ^ - s 

: Wl-^Vl 6-jSb5_, iis ^ ^1 ^ ^ 

M. audouini , ,. 

vsLåjjJ) 

M, femigineum - „ , . 

T. violaceum , . „ , 

■^>iir»'Mll ■4jjj«ii)) 

T. soudanense ... „ , 

'tjjb_yiåJl 4jj^)aii]) 

: Zoopbilic dermatopbytes jp. -t 

JS^J ^ Jjp j\ ^ ^Ui) ^1 ^ 

* U j' * ** 


T. verrucosum 












T. mentagrophytes 
T. gallinae 
T. equinum 
M. canis 

: Geophilic dermatophytes 

; J U^Vi J ^ 

T. cookei ' 

M. gypseum ^ 

JWI (3:!> o- UL-^V' c^l ^ ^ 

Aspergillusj Cryptococcus - 

. Btetomycose Histoplasmose 

: jjWlL ij jJ*S J> 

■ I,-,, jiiij ij>SW OJ^ 

Ji Dermatophytoses J>“W S-=U. 0^ ' 

^ c-J 4JI ^ 

>iJj V. verrucosum ^albS >21 Æ- ci- ^ 

^1, »11 T. mentagrophytes 

. »1 i> OS Ojr-JI J2 > IJS^ 

VtsVl o- : O" 

Candida ^1 ealo^Jl >- Ssa-o- J 

U.U^1 »1 > s.l> >S Aspergillus »> J 

WdioJ'd =s-UJl mus 0> OJA » 

» d.yK p>a .i« VIaVi 0,>1 » i 

. Aspergillus ^ 






>ill^ Ctyptococcus ^1 

• Blastomycose >iji^ Aspergillus ^L5J 



Jl^l ^ ^ ^ 

-^1 e- Candida Albicans oA^:Jl ol^i ..,., i 

c^- Aspergillus ^UJI >ili^ o- ^1 ^ 

e- C. neoformans ^1 J^Ui ^ Us , 

J A^]j^\ C.ULJ) ^liii ^1 ^1 ^ 

ul>^l Ci^l j .^1 

jiniJI jLiub ^1 ;d.U. ^ c,L_^4 

• ^ f-«iil ^:i]l J1 a} j^jj 


fin 













Jkal ^ ty-^ 

^ JL_« ^L_^l U-^J ^'—^' 

. Histoplasma duboisii tiiU-ijill Torulopsisglabrata 

; 4j^^aåll SLi|»«ll 

^jl^l a1L\£. VJ i-jiJaJi J>^' 3 

oiA U:^J 

JJ>i>ålW JJ—laa t5—Ij ^^--^>1' 

; ^ ftÅfc Oppol tunistic 

^\ cjL^b ÅJu^ i>3J ^l^V' ^ "'' 

. Candida 

cijj=^' - ^ -'f 

, .-'1. < 4jL-a^l ^J«***'! 

2gU-a;>U lWVj Oi^^' «> ® J ji" ^ •• ^' "'^ 

. Aspergillosis «■':« 

0^3- Ujj^ijj^' ^'-5 

. cjUlLjJl S^u^l ^>iSl' 

a£ 1^1 (> C, neoformans <-^1^ cjVL^ ^ ^ 

. Luj-i ij j-i*!' ^jisk-dl j\ 3c^jUall 

AiSl (jiiiUl (> JUiaSb ^ O^'jl' »JJ^ J-?^ ‘>^' 

. :i;u jjlasll jjå^ lv' 3 

d.uvi JJ^' ^ 

. S^lJ jd JJ^ ^ ^ 

^ ^'^ 3 ^ Jd ^>ii' <JJ^' Occupation -A 





cJib ji ^ >iji ^ ^ 

c> l 5>^I Æ ^ ^ ^å]) ^1^, 4^1^ 

olj^b 4^ Jl^l ^ J US 

^ l4^l£Kl ^ jl^l ^ ^ ^^ ...^. 

jji=^l Jaj ^ jLuVI ^ ^L,^| 

• r^* ^ j^l iJ} s-iL^I f.j^\ ^ jsUåV) ^liiJLulj 

Jiib ^åJ) cjL^I Jj ^ U£ : CiU^ ^ jji^ _Y 

jW^l JJ ^ J ^1 ji ^ 

Jilj JJ J3i^ J <uL^j ^ c. neoformans .iUbS^, 

. UM.lii3l cjU>]| ^ ^1 
^1 cUb ^ ^ ^ 

(/b]) Mucormycosis ci^UåJI Jj ^ us . J ^| ^ 

US 4jjllj a^Vl ^^Vl ulj^ ^ j M<-. ; 

m>3 ^ ^ , ,, ,,. 

• »-^jjVi V^Vi 

‘^* t*-^' CÆ^* <jc Js% J u% oLiuy) J L4 ,^i rsc ^ 


• o^jMI sjjjI ^ 

^b c^L_^ J U-S^ Ul^I ^j_J^ l_i 

jUbVb j^l ^ 4^^V! MW:i5l ^ui Histoplasmosis 

^l^b!-bSj( African or japanese farcy ) a. __iy^ 

jlS^ e^* ^ ^ c/bll Coccidioidomycosis 

jk^\j Jiy^llj ^1£ ,b^Vl ^1 ^^1 ^ ^UcVlj 


• (»Uåall j ^ jSjJI 


ri/\ 








Ascomycetes J1 ^ . _ 

Ujl; Keratinophilic 

-.,'U. ,>il; lil ^ ^ Keratinolytic ^ 

'■ , ^ 

^U ^ y) yyUll ^ ^ S‘>'’“™‘' _ 

: Achorion ^ 

P ^ .0^1 j-i' Achorion , T. schoenlemi 

u, ^ 

. ^1 Jila >iS iyji ‘ “'>'' 

: Microsporum o^ ~ ^ 

“ VM ( ■ ^ ■<^ V JiJl AJ^laJl JJ—^ 

^,,U^V) '• 

^1 Sjv^b iuv. -•>- , " tlj 

, Aj jiaåS' Aaaai-il -WiJ J»^' J-i*’ 

: Trichophyton 

.„Xi, Endothrix Wj' Suebgenera 

' ' , - .1 M -bSU é r-'^ f_\—å^''^ » ^-)\—g-Jj 

L^avS OlAy, i»jSy Ol>di Jj*' ^Wj ^ » - ^ 

JS A>l aav^ 'i* Jyv »U- 




: Epidermophyton -i 

• ^ IJ^ 

•aio/cal ,ype» of de™at„pbyrta iaWI ^ 

Rmgwom of the scalp - microsporic tinea - J,j_a 

. trichohytic tinea -favns - kerion 

Rmgwom, of the skin - Hen«rs circinatum . „y 

• sycosis - Tokelu 

Rmgwom. of the intemriginous areas Siki. jjU -V 

tinea-cruris-athietes. foot 

• Ringworm of nails jåUiVl jjLk -i 

• Trichophytids AjjUli cjLu,l£jjVI -o 
• Dermatoph>fic disease 

. . * jjJaili jc, 0 ) 

Main clinical features of these dermatophytia : 

: Ringworm of the scalp o-) J SjJ jjkå -f 

‘>jJ <^1^1 j ^ ^ ^ 

Microsporic tinea ^ j 

: Trichophytic tinea jUiåJ) 

Wm JSJII ^ 

■ sJ-j ^ 

! Favns —g 

JJ T. schoenleini jLå , SOVU 
■ ^1 US ^ ^ 






: Celes kerion ( >• 

^jibs >i» 1«?- j4-aij jii—>' ^ 

Jjj txJV Sjj- (T. mentagrophytes - T. verrucosum ) 

^ Sl^j «-»■ 

Jj ^J =«> t- 

i^u. ^ =ai-» "i* >=j 

jUi&u bj^ o-ai Wj Mjj ‘ c»j»J J! 

U>i Microides t* "J*^ ^ 

T. mentagrophytes ^1 >» t'^ '>-> ’ 

^ UJJ^ 0-°} Megaspores ijiA 

0^1 .Uis OJ^ cil Ui T. verrucosum Jjll3 >-ld» 

Ji OJ^J ojSl i« j '*iJ^ ‘^’ ‘^■^' 

jjSiiå ^jlbll jiaåli 
, Vijji aJM =ssUk. Sjé^ 

: Ringwonn of the glabroos ski« " ' 

4-b u>ilW e-uJ > ^ »'>'^' 

. J Ui^\ 

jju wu Jiai bsii .1^ >“ 

^ ^ >u-»sja J u,M j-SjJ'a 

.M. canis-T.rubrum-T.mentagrophytes-T^verrucosum 

: jfjJu»Sij (3^^ JJ^ ^ 

RioEWorm of thc ioteriginons arcas of the body : 

^ cu^ U, tsuil alij isjU E- floccosum Wts-« 

^ ^EiVb J-i UAJX't UabuiS o. U, 

^ i J^l iii J! >.^1 0^. ^ ^ 



Monilial 4- ^Ull .i. ^ j 

^^1 w- uA ^1 ^ ^ ^^1 Jj^ j 

• u-^' lUIS ^ X rubrum 

.' Ringworm of tbe nails jiLfeV) jjhå - i 

^ ■^->*= ■>'“^ UMJilj U«!l jilil ^ 5.L-VI J^bs 
J T. rubram U ^ J.u]|, ^a, 

.LJU JMI ^ ^rL-yi . E. floccosum J T. ,„terdig,lal,s 

• J ^Jj Jfia Jj.i^ 

•• Tricbophytids ijjlaå]) CjL^LSSjV) -® 

teJUJ i^j ^ ^ 

4 ^>J ijiU. 4^1 4. ^ ^ ^ 

4^^ ^ W« Ui :i«Lil. j_iJ, .i. 4^ . ^l„y, 

^ WJI cUljJI J£ij ^1 4,UVi J4i,i_, ^1 ^ 

^•to 4 _^,^^_iSi 3 jX.verrucosum-T. mentagrophytes-T. rabram 

• 4)1^ J«i k^jjj 14 -uaai LI 4j^U-c 
•• Dermatopbtic (>)>»V) -1 

<jjU! 4il4.V! Ijijc 11«<1 Schousboe j Hadida d^UI 
illi ^1 J, aWI 6J1^ ^ aUl 4, 4^5^ 

is- Ujj Mi-lj ( åij - JUJ= - ys - ai ) iilaJl 

• Lul^l ^ j 

; ^ ^>uJ) 0^1 j&Vt 

: 4^1®!) AåC. j&^) - 

j^l ^ j^j i j ^ 

ujSij oMi cr^ (^1 as ui^i a^j ^ 






SIW OJ^ i ^ ^ 

. aj^ j. jA J J^' ^ 4^ 

JjSJ ji 4jliVI j«Ji' ^ >—* >^1 4al— 

iau. M. aiiSj V-uVi 

. ^:ui J ^ 

I ^^P> |_rn i| ^ i X ^ 

. -ul£j >1-51 jx^ j\ ^ 

: u ^5 j Jaiaå 3 \ j <^5 ^ " 

jSJJI j' ^ 

Axj ' - - ' a ^ y*"' l>“^ 5 j 

: (^jlaiJ\ o^j^' ■iaj>“ 

; jtoiil :»*J i^>å5' 

. 

ijiu l,^ W-^. ^»-Vi ei>- 4 .* '’ 

. ^ jjJ) UJ^ o' ^ 

J^'-> 

. 2 ^UJ 2 ^ ur^} ‘ i>®'^'-’ 

> Ji. -1. ^ c-l' o* »'>' ^ >“ ^ ^ ■' 

li*j Histoplasmoses >> j' Aspergillus j-l»» J Blastomyco 
^ L^ ea^y </>^' ^ _ 

,u»Vi ja ijiM »^1 f-J' y 







c> ^iwJI jUiVl yu ^ _ 

cj^l^Vl ^ V BJastomycoses >L t,„ ,a 

e->^i cK^ ^L.yi ^ ^1 ^ 

• Ijjå l^U^ ^1 

IJ- I^J l^jj, ^ 

V^l J.U]HJU. ^ ^ ^ ^ ^ ^ ^ 


yujl ^ LaS jjUåll 


• ( Kerion celes ) ^U ^ U£ 
c> ^Ij ^yi ^ dji_^ ^ - 

• ul^l jl jLajV) Jiie ( Kerion ceJes ) ^U! 














^Lu\ ' _ (jc. tij=^ 

j i\\ CLiliJC. 

. CjU^ L>^' 

, ial-«jVl 

jjUqW ClljA*ljiAll ^ 









■ / 

t> C«l£ I jj ^1 ^ 5^1 


ul o-:i^l (.jLj-* Deep fungi ^) j>iJ| ^ J 

^l4j| s^l 

c^jb jULf. ^vi ^ ^l^Vl elJbV ILiL . IL^ . A.>i)) 

I jjLåU ( wood lampe ) ^1 ^jL obUJl ^_,, ., 

cjjh (jULi o- cKl M. canis , T. quinckeanum Ji. 4^1 
ulj-Jl j-j . ^^jjJI ^1 ^1^1 j i2ål^ LSj 


• J>v AJlUl CjUåa^XaJl 

aLUI . ^jjJ) diUlj^ i^iOLJI hjJ^I - jl£%J) ^ PH 4__a.jJ 
- CbUI^I ^ UI^L^J 

• ci«JI c_ijidl ^1 t CiljJiaJl 

; ^JlaJ) jjkiJLj MjLuay) iJU ^ L^) tbUjjiJ) ji) 
^Ijj ^>åll ^Vl U.1^ ^ J 4_jaLJl . -.J .,„_^| 

e’iH' c>j <-5^1 ijj^ c3y=i t*i^i i jAjl ji djjj :ii^ 

• ^1 IJJ^ (ilAl ^1 ^vi iu=^ jl*j;Vl 

: 4 ^V) c> OUal) iii 

ibl ^LlJI ^VI ^ ^>al) cbl^l ^1 ^ 

S^U. ^ jjll ^ ^ 

; ^UJi ^V) ^ L^ . ^1^1 

• Actinomycosis ^UJJI J^\ ^.Ijj - 
- Rhinosporidiosis ^Vl jLL^U ^Vl ^j^\j - 


■ Aspergillosis cjUbiLiJl ^Ioj ^oJIj - 

J 1 jLu^ J c i^jLL^I JiUl - ^^1 ^Loll ,_'M 
c:.lj>_SJI ^|A_. ^l_^l ^L.il J^L_J| 


f-el 









.1. iuU.11 ^ Cwtococcus „eoformans 

.Mucormyoosis cuUiJl ub, Wstoplasmosis farciminosum 

Mycotic 0^1^ J jyUl uul-i UM 

j^l .i.j . Mucor-Absidia-Rhizopus ^U-i <> abortion in cattle 

i,U.11 Uu Phycoraycetes-Mucorales-Zygomycetes J ^ 

^ Jib Jllyjl .i« iuyl d Aspergillosis UiU^UiJl .lu- 

J Vjj Åli«" UJ -Uu.. W i-J ^ i-u=w 

: 

>1 ^ 

. 2ufr\Ju51 (^' ^ 

JU Ujai ij* ibJJi Ui* uiU-Jl ijfis t->-^' 

cJjj^h Nocardia ij-.-ll bujlSyUJly Candida t 

. Cryptococcus neoformans AjiiWSl 

: 

^ ,>d. 1-.. 

^UlLSjll J Cryptococcosis UiWi' 

. j>iSI cJj* Vj*Jjj Aspergillosis 






• ^ cbjiJI ii) 

jLiVI .^ ( ^1 ) ^i^yi ^ 

, .l^^\j i5j! ^ ; ^1^1 <> oLi^ ^ L£ 

^ JS^ c.l.>J, .i, ^33 J (.U - :u]£ _ ^) :i^Ul 

^ i,,u :ui^ 4 ^; ^ e^iij 

Coccidioidomycosis :UiUL_di ,|^ a,l . ^yi ^ 

^ ^ ^ ^ ^ 1 , H.stopJasmosis 

^>all olbJl b- cU^ US . ^UéVlj jILVI ^ 

• 6 J jaLaI I ^LSj^I 

(Jj l^j ‘Ua*J) ijjh jbJai ^ CjU«J| ; ijjijj) jLi ^ 

JiS] sJiVi J5U. 0 -r ^V) J ^1 J^u j.Ui ^^1 

• Wj-> o=‘liallj ^jLloJI ^1 ^1 

Jiij S>u^ ^ J) J ^L^y, J ,^ ^ 

OI.L J>-. o- S>iL J-Ui ^ ^ ^ 

Jj^ j£^\ ^ s^ c>-S^j KOH %^ o 

Lactophenol 

^J ciStSo S^ bljD J U> ^ JS^ 

c>c^bXi. J^4S]| jixi. J-Silb Lj^ ^ ^L_L S^ 

4^Ul UiiUl , 44j_Li]| ^I^Vl 

^b-l C.M CulS liU . 4,>i!| ^ua, ^ ^ L_^ a ^. ,, a i 

bl LI j>i]| obL^ i^LJb ^l^yi 
^^1 cbbL^U VlUJl ^>ili ^uji ^ua 4^ 







^ ^ ^ 

; j ' -"'" l^jV J 4 >u'iLoll iaU^' jV i J' 

. 2l^UH 1^1 1 ^ J-^ ^ J<^ i >« ' 

. 3 J>i^' r^ " 

j jUa\ ' ^AiJl ^_5-ic. 

^liii jj>i^'j 


Cyclohxamide ^'-^) u' 

. 4jjJaj>J\ J ><ij t>> J J^' 

4^1 Vj “ J 

J.IS JS^ S^.«.!^! ^ ^ '^' 

. Sjlja. ^ tS^ ‘Z 

•■ UJ^ t Jj^' 


^ ^ t 

^•,.' (_Jjfji ili^l ^ia*j <>1 -ialij 1 —^ ^ jj^' t, 

. :icU}j >»åSi l>^ ^ ( “S^jj ) 

: Xjj^ jaJ) Jj) jiufl 


^jUJi (341=' ^ ^ U^jJ (> ^ 

. c:jbU^l aJI (^^' ^ 

: (:jls.J4H g^jJ 

^jJI >- JJ ^Ji t> 3' 

Ajj c-iU^j (> U> (^ 

i-J (> tjy 





( Czapek dox agar ) jL^I J^, 

.Iji^lj jj^lj liM ^ ( PC.B) ( Kimming agar ) 

j>Ull JibJ Kurung jijjjS Borelli 

-• jiJi ijjj 

<ijij -uijij tJSajj ^ 


: Jia^ (.iua. ^UJI 

-Ml oMj SjMi -M Js_i]i -I 

'IjdVl Jl£^Jj >|jaJ| j^, ij-^ 

• -MJI jMI tjj UIlc. låAJ -LåJl tTjUalnj 

Histoplasmoses cjU«_^| Ciyptococcus neoformans aj^I 
—»cjJl J—UIij Sporotrichose U.^ Ji .-.« ui^ 

• Blastomycoses 

a.L.yi »JUll .i. ^LB: L ^| _..., ... 

-uJ^j >ilS3 iB^ Candida albicans i>w* uuLu^l _._.l-;. 

• ^jl£ Ja j>j-v 

; tM) 4 m)jJ 

(M J} U^J^\} 

C> Ml-ll ‘ cMl c> ^ J^ 

: JIJJI ^ ^ jj]| ^ Ji 

^jJaiil ^ jjll ^ _ 

^Ij 4^1£ ^]jj ^ j^ Ml ui li^j M 


n. 










o- ^L^V' u' J 

.\ l ^ W^ ^_jlc. Cj\j,ii«Swi^l jjji 

■..f,i ^>iS £Jjll i^J ^ -. i^ia ii^- 

i ^ji 5.jU oa (J iiJ«- >^->^ ‘i* '^'’ 

jjU JS >j 4ilj-o-5i1ll J^j 6-l*ij» fi J 5o-U ijM- 

S^u. «ua %4ii Jj'^' 

. jjiaåll tllb\j-É3J 

; til 

cjljjU: jUj 0 . 1^1 >i The yeastsijj5UiJj>-“'i>-^ 

J5U. 5^ j-j jiL^l »i* 0-2 ‘ 

.i> O- ^ ^-’ ' 

0*VJI jjJ i e'> Wi-J 

; aJ\j5I Oj\ jkiil (j^ ->^' 

^ S>) ^1 i^-aj 0,10^1 o- "' 

o-il ^ a“>5 J! >“ ‘J-’^' 

>i iWl J'^i ^ '^' '^1’ 

. Cryptococcus neoformans 

^ >ii; o- oi- £00 > '“ ‘ '''^'r'' 

’ jM J-- ,i Jl— ^ ‘i* (') > 

Maltose (M) - ( floi-HL-^J ) ‘^''^O^J' ^E4i-.l 

Auxnogram assimilation of clucose - Galactose (Gal) 

Raffinose (R) - Lactose (L) - Saccharose (S) 

. Fermentation of the same sugar ci^bj^' 

. Assimilation of KN03 ^jj^' 




Id V, ^ 

-u, vr ^ u^ i,u, u dS^ ^ui j,i ^ 

C* 

" 4jj^) i ^2^1 

J>II dl. ^1 OUI^ ^ 

ddwl ^ l^^l .^1 ^ 

L^f ^dJi -,^1 d^b ivdi ^>iii ci. 

-Id^ l^u. ^1 ^ ^ ^ d^, ^ 

■ ^ddi s>a ^ 



^ I (1 1 ) JidJl 

• ^LiaJl Cj^Lålll 


^ ^ -- ^ 

-d ^ ^ ^_,^, d^l >1« W>u ^ ^ 

WWj, dU.Jb dji idu. iii J.J ^1 ^ i_yi 


m r 







> j4i' -i>® ^ (■■') 

^"iSUJl i.bj O^Vl ->» ^ l-£ l-Ui -LS 

. ^\jilS ^tjjil “Lc-Uj VY .. A 

a ;'\.., a ^ n''H 
oLiiJil S ■> n^' 

A^l^J 47> ;'u]l ^ 

yuii ^ 4-u-^’^ ^ 

li. .»1^1 iiki. ^ .si J»iii V Ss)Ui iiui V^ImV' 

; ;JU11 ^1 >aVl ^ jl^V' 

. Sporotrichosis ^ Sporotricliin ji. - 

.Histoplasmosis aa. kl^T Histoplasmin " 

j ^L-a-^aV' - " Coccidiodin u— st—^ 

. Coccidiodomycosis 

SjiJl jjlålb <sW Trichophtin jåijSjja - 

T JUal. a^li .>1 T. mentagrophytes >i i-=5^ 

. j^l Ja i J^'^' vemicosum 

J..u\ ( JUUI) Jji» iaji .alW ijS-^^ 

''•! '_'■■■ ■'II (j. iJa .'j® 1,5^* Jj. ^.1 

. Candidiasis Ja, *,L^V' Candidin oaai'ai - 

ja uaJl aadSl J^'J\ 

> ^U,V1 ,^ayi J^li« 

, - ft J ■ A-a^l .iic- 



VI c 


^ I “''T t M I l y 


J-oAiJlujl 


^ US 4.1^, ^ ^ 

^ ul L^ l^^u. .,, 

Jl Ir.. U.^ 4.^1 j>i]i ^ :y^ ^,M, -uyi 

^UJI ^jjli 0^ JL_ .Ll^i 

J..J ci^l^VI JSI^ ^ 4i^^ ^ :i^, oljLu^Vl 

■ oljLliVI »i* 

: ( Ochterlony ) å^\ J ^UJ) jLSiL*V) jUi) - ^ 

O-JiSI U^ ^ 

.1.11 -LiL^yi ..Juii] .io 4J^ ^ u.^j 4^U:..^ ,^i i\^ 


C-lU- 


Jljj£j| 




Jij 


Coccid/odomycosis Sil 


L^L 


JljjUl 


• Aspergillosis oUiUJl ^i. j! Paracocciodioidomycosis 
•• Complement Fixation test jAi \ _ y 

0^11 JJ <iV J£1 ^UiVi ijA IjJ 
-liS ^ ^.^1 4^i vj ^^Vl 

• jaki J pl. 

•• tmmaoffluorescence test i^\l^ ijJUJ) ^45^) _f 

^bj Histolasmosis jl^Vl li* J mv.. i 

^ Aspergillosis ol^Li^i Sporotrichsis 

cii>]4 S.L j] S.L. .l.^Vl J_j^) 


- a 


mi 





; Haemaglutination test ^ 

^ 

: E.L.I.S.A JaJJJ^' -® 

Enzym Linked Immnosorbent Assay : 

J \j y Jj L> c> 

" . -i J>i^l 

UAll J ^ 



rn e> 

















^ , 

, ijj^l j-e J J ^ 

Ji. J) Fimgicd.n ^ 

, JiSj jjiai JF. •W^'>" -“^-’ 

^ JiJi J J>^ v>*" ^ 

Clotriraazole Kelocoiiazolc J“ '*'>^ 

. liccnazole JjjUAilj Miconazole Jaj'-a^aVa 

t i ViJI ,»iaill' > ^- 5 -^' '— 

aStreptomycetes AjjiaxJ' ^ '■^ 

u ■ • R ^ P^Vl ^ (iriscollilvin 

Amphotericin B-r jrf— 

, Nystalin 

^lal-JI ziaai-' ,, , 

^ , 

4,jP, ^ 


J< .=:,' (jjiaJl s-^' 

J.>aai\ UjAbj A^5 A!P>1' 


>« jy'- ; 3^' 5 J ^ 
i_l 3 

■ -^' ^ 


V' »I \/ 



(> <l-ji ^.^1 Æ u ^ISi Obs^1 .bA oLoIj 

SJ^ Liaj^ *.UJb l^i:. Oc ObS^I 4iL^| Ob_SjJ| 

: oVjU-all 

CI2 + H02 o^ Hel + Helo 
Br2 + H02 o> HBR + HBRO 
12 + H20 HI + HIO 

Laetoderm j Myeoderm Ju cjbSj^ ^ 

JSI siiwij Loji ^U1 j (Jj^l ^L>^yi oVU 

Ls ; sui^t ^ aUoVb jj asib j:iU 4_jLib 

IojI oIjSjJI o:a o^:ibS*^lj pollena IMj Pollena IK 

• AJajuj!^ 

yiliL^ y Jjjlai-jVI ^b:. ^ Oiilil Ob_SjJl I_»i 

Ketoeonazole JjjbjS^ 

Clotrimazole JjjyjijlS 

Mieoeonazole JjjbjSjS^ 

Eeoconazole JjJdjS jSjI 

lK2u VJ CjUS jJl *iA ^ 

y JUS^VI ^ ObS^I oifcj . ^1 ^ yi A^-' .., 1 

(_Hayi l 40 iSMl US jjUåJI Ai^l jjiaillj yjaJl OljLkåll yibu. 

. ^j2oJlj ^yjJI l^U^oiUI ^bua 
ajLsJl jLSSiVI 4^\j^ ^ r.^^■;■-. ... I 1_^ 

. ^jUadi ^ ysUll _j SjaJJIj 

t 3 kb U Lui jSii Jj J 


• Ketoeonazole 




i2‘ujj '-■o" O^ ( Jjj''^*^^ j'-JW ) '■' 

JJI ^ Chj^ J ^J (■'-“' J- 
.i>Ji 0- r^' *> ^ ‘ 

ajs liJi S-JUSi >jii Å> i>J 


. jc jVi ^ ' 

. Uli^' “ 

^U .1^1 C.Uj^' 

. k;j^\ \p^\ Jia is^ 

: JjjUjSA jalJIJ ^l-?^' tilljjjbJ' 

. ^ ^‘u JW') ‘ ‘ ^ " 

2<-vj :il>ll J j^' ' ~ 


. ^Uj. éjiiii ji^. ^uo . e:'-^ ‘ ^J' = ^ " 
- ■^'^''“ ^ ■ 
J 0'-^ 31^' 0^ ^ 

,1^1 J? Wijil- a J-J' ^ 

jlLiVl, 

. JC .^1 (^' Jj (^) 

: Strepto mycete i> ‘^' <^' 

yui, >i Slreptomyces noiirsei j* Nyslatm 

ii^rjyUl ^y-,y CryplcocciB-Caadida ia>ai 

^ ^1 iJy Coccidioides . Histoplasma . Rhmopus j Apergillus 





• ^1 Olj^i j d^L^b ^^1 ^I^I Ji^ ^ 

^ .l-Vl ^ ^ ot^ ^ ^,^1 

• ‘^Ji^ c_il_^b Al J£i V“da^| SUJI CjLokil 

: Amphotericin B - 

^ ^..=^1 ^ . U^l å- Ji-i*: 

Jj_H!-jijVl 43ji jf—%j Streptomyces Nodosus ^-Ls 

.1 ^1 ^ jJi J 5 ,^, ^ 

d«li jjLa\ 5IP4 ^ :j 4 ^ ^I3_i .-.v__.-. 

Coccidicdes , Aspergdlus ^ Histoplasmoses j Blastomycoses 

• (»jj V-. i,:u] %Y :^JJl ;^LjI 

^js^l J VI JSi 44^1 sui, ^ 

<y. Ja:ad j, ^ 

dlll Jiy sjl^l Uj, ^ ^ 1 .,S' ...J 

■ jljjlsJJ 

•■ GriseofijJvin b^jil - 

j^l ^ ^ 1^ . SV, . . I 

JiV ^ Jlbd PenicilJiuiTi griseofulvium ^lUdbJl ^ 4 ..'N^-. i 

JjaI^Ij no«! LuUuS o S..V 4 ^-, d d 1 d Cl ■■ 1 

.. ^ jxj -dj^ . „S I -d^u ^ g nr'i 

.-i ^ :^bi_, ^ 

jL^y\ J. Blank ^^^1, i^U ^ R,eth ,,.4.^1 Ji 

. ISjj^'i ^ 

'^' i s?>yi vill ^ .i. SajV MjI^H 

dVUl CslA^l ,> sV ^ S^i ,^i 

yB.Ujii vjMi ^ jaijijjja j ^ ^ ^ L4.J . j vVi 





Jiia c* 3- J! J-^ 

U Jjj ^ ^ ‘ ‘^’ ^'' 

’ t OriseoMvin 

^ ^hll (J, ^1 

4jlS eU.'il i> -U^U^I iV-S O'J ■Ij'^ J» 

i.Ulj wull J>«ib yj® 33^ 

V, 

jjUåJl I »J« !^ »JrP^ o' 

^^ C^] l5jM' 

: ^ ^Ji>Sli ^ ^ ‘>'-»^' 

> ^ 2d.> SJii2 Ai> J ^ 

•ujl uill cjl^il'J Leukopenia r^' Anemia 

jj t- Jjj^' 

ji O- ^ ^'"TT^ 

. f.luJl (Jkoc-J 

: ^jjlaåJI ^\a\M 

^ .1 >11 oui^. .Ui^Siij Vi^i ^ J>“' ’-^ 

,„>^, .ULSII a. ^>1. a^i > 

^^^1 o- ^1 ^ /fTl; 

^ >ili^l. M 03^^^'^'3 0^3i3^^3 

c^bs^ij 0^1 li* sil'i' !^' r '■^ 

^ ^1 v«ui ii*>-‘‘i^^ " ;.' 




jliVl ^l«.| Jj ^ 

^ <^VI. ^ ou^ ^ ^ 

e^j LS J,u ^1 ,_. 1 ^ 

./.i^i ea ^ 

S'l- J T. vermcosu™ ^ 

cUj R,chter j Kielstein ^USn ^u, ^ij, ^ ^ a, 

VlUJI L>i UB l^i jj,a ^ dekudowskij Noskow uiUUI 
Clil oli J Jl iiui ..^UOIl a^' .,^ ^ J, Uli^,'^ 

‘^' ‘ ”'''1 Sarkisow O^Ul 

^ ^ u>a, k^uj ( LTp, 30 j 

-bV^j IkJ^ ucu,_^^^ 4iUl^ 

J^jjl éUis^ Wotoszyn jj-^jJl ^ 

o^Vl U al U1 ibaUl a,UBl, jua a* Wawrzk,e„,cz 

tjJ auJI T. verrucosum o- >UaBI Bovitrichovac II j-B kUjj ^ 

<,>i« >aLuJI .UJI ^ auaU %1o yjtt jjtu, 

■ ^ O^UJI a^a-a dU Jii k*iUl kj,ji a,U^ ^ 












A 


Acholcplasina 

t\ 

Acho 1 1 : p i 'c \5 ni a 



\ .<:,^^ 

IxAtl *— 

AciiaobviCinus 

/ i. c L111 ‘ 4 J»i o 1 11 bl O 


Aclinoniyccs 

Aclinoinyccs 


Aclinoplaiiete.s 

Actinoiilancics 


'\cici!uvirii& 

AdciKO. ii ns 

/OAC- “Oii. 

Adsorption 

Adsoiption 


/\erob 

Aerobie 


Aeromonas 

Aeromonas 


Agglutination 

yXgglntinalion 


Agglutinin 

Agglntirnn 



Aigues 


Allergy 

AJlergic 


Ainnion 

Ainuios 

L1^ 

An ae ro b 

Anaerobic 


Aaiaphylaxis 

Anaphyb"'-''^'® 


Anlagonism 

Antagoni,sme 


Antibody 

anticorps 


An ti CO don 

Anticodon 


Antigen 

Antigene 


Antigenicity 

Antigenicitc 

Ixiily-ul 

MUiglobulin 

Antiglobuline 


Antiserum 

Antiserum 



rvr - 



viititoxin 

■Antivira! 

Artlirospore 

Ascomycetes 

Asperogillus 

A. fumigatus 
Atrichous 
Attenuatioii 
Amolrophic 

Bacillus 

B. anthracis 
B. subtil is 
Bactcria 
Bactei'iophage 
^iBbohacter 

D in ary 

Blas'omycosis 

Borrclia 

BiuriL^iopneiimoiiia 

ri; ■ A i i il 

, ,. ' ! I • 

i;;' ■. ..liTK'-«- 


Aititoxine 

Antiviral 

Artluospore 

Ascomycetes 

Aspcrgillus 

A. fumigatiib 

'\triclioiis 

Attenuatioii 

Autotroplie 

B 


ci’^A 

pt-liAj) A-LCjLbl^l 


Bacillus 


B. anthracis 


11 

B. subtilis 

^^-^5jJl ]| 

Bacetries 


Bacteriophage 


Bifidoliacter . 


Binairc 


Blasloinycosc 


Borrclia 

‘Aj^l 

Bronri; >!‘ncumcinii,' 


Briiccb 1 

■; , 




C alir a: 

. 1 • 

r,y:u.a( 





ry i 








Carbohydiate 

CenU'ifugatioa 

Cerebromalacia 

CheuioUDvis 

Chemuiin-iqijy 

Chiamydia 

Ciilamydospore 

Chorioadanloic 

Clu-omatography 

Clu-oinogcn 

Chromosome 

Clostridiuin 

Cl. Perfi'iugens 

Cocci 

Coccobacillus 
Code 
C adon 

Coniplerncnt 


Glucides 
Centrirngation 
Cgrebiomalacie 
Chimiotalisnie 
Cuuaiuiuci'apie 
Chiamydia 
Chlamydospore 
^horio-allantoidien 
Chromatographv 
Cluomogene 
Cluomosome 
Clostridium 
Cl. Peifringens 
Coques 

Coccobacillc 

Code 

Codon 

Complenient 



s jjAlai! 

^LuA4 — 

LjyUl 

oj^\j 


CoinplemciiUii'Y 

CoinpleinentaUon 

Conidinspnre 

Conjugation 

Core 

Coo'nobactcriuin 

Coxiella 


Complcincntairc 

Complementation 

Conidiospore 

Conjugation 

Noyau 

Coiynebacteriiun 

Coxiella 



o'j^l 

GajjII 


V'V o 





’^iyptococcus 

Ciyptococcns 

A^ia-y 1^-01 

Crystallization 

Cristallisation 


Cultivation 

Culture 


Culturc 

Culture 


Cellculliire 



C. ccllulaire 


'Fissile culturc 

C. lissulaiic 


Cylochroiiie 

Cy lod ironi c 


Cylo lysis 


Cytolyse 

(U 

'Clytoplasin 

Cytoplasine 

D 


Defect 

Anoinalie 


Deletion 

Deletion 

6A 

D^'xnatophytc 

Dc; niatojil'ij to 

(j jJi3 

Determinant 

Determinant 


Dialysis 

Dialyse 


Diploid 

Diploide 


DNA 

DNA 

( J u c ) 

Doner 

Donneur 

E 

i ^trL4 

Ectodenn 

Ectoderme 

^Uill jXpVl 

Hdwardsiella 

Edwardsiella 

‘UjjjjJjl jJVI 

Electrophoresis 

Electropliorese 

lFE.j 

Encephalitis 

Enceplilit 

^Ui]) u..L^j 

Encephalomalacia 

EncephaJomalacie 

^UjJI 

Endoderin 

Endoderin 

(yLLJl jojVI 







Endotoxin 

Enterobacterteriaceae 

Enteroviruses 

Envelope 

Enzyme 

ErysipcloUirix 

Erylhi'ogenic 

E.schericliia 

Eukaix'otc 

Exogeiious 

Exotoxiii 

l'acultalive 

Ferment 

F en o type 

Fimbria 

Fission 

Filament 

Flagellum 

Flora 

Flourescence 

Foci 

Fragment 


Endotoxine 

En^robacteriacees 

Entrovirus 

Envelope 

Eirzyme 

Ei^sipelothrix 

Eo'throgene 

Eschericliia 

Eucai^oic 

Exogcne 

Exotoxinc 




AjjjUi 




jltul 








Facultatil 


Ferment 


Fenotypc 

JoAjJI 

Fimbria 


Fission 


Filament 


Flagellum, Flagelle 


Flore 

lib 

Flourescence 


Foyers 


Fragment 



('lunnpignon'^ 




Gel 

Gel 

Gap-ii 

Gene 

Gene 


Genoine 

Genome 


Genotyj)c 

Genotype 


Genus 

Gen; ; 


J . . . 

Liiy> .pi ■ n.'ini.' 

1 1 

G- ^ - 

! iuciiiuLuiliiiiiialion 

1 1 

1 lU’,: layy.Uiiiiuiu'i: 


1 l.'ieiiius nluiirnnc 

Mac iaunluliiiuic 


!'!acmc)i,)iiilus 

1 lacniopiliiki.s 

\ i. tLAj) 

1 l.■^cllli)iylic 

I iae'i:ol\'ii(.iiiL' 


1-fa pi en 


' pa J'--* 

Mapl'iie 


Mcipcs ^'i|•us 

f feipes 

liUJl --iGi 

i lclerotro|:.'liic 

Mele. oti'e>|)iic 

plilivi Ij 

f iistoplasinos's 

Mis: G.sc:.:;,: 


Hyperseiisitivity 

Hvpersensibility 

G pi 

Hypertonic 

Hypertonique 

pj>L!i io^ 

Mypha 

Hyplic 


Hypotonic 

Hypctoiiique 

I 

pipUl (__yaiU 

U; 

iii ' 


finnmnoluyy 

limn ji"-qne 

— , -k i ; Mij 

hodv 

r. - . . , ■ 

Tor; 




^ i ^ M G. 

, ^ *1 

Inu’( l'i’nn 

fules- 

yvA 

T—^ 




Iiifluenzae 

Glippe 


Interferon 

Interferon 


Intrinsic 

Intrenseque 


In vitro 

In vitro 

iJ 

In vivo 

In vivo 


Isometric 

Isoinclriciuc 

L 


Leucocidin 

Lcucocidinc 


Lipidosis 

Lipidose 

jiLxZi 

Lipids 

Lipides 

tiiLds-i-eill 

Listeria 

Lislcria 

iij PumUI 

LophoU'ichous 

Lophotriche 

Ljic 

Lyophilization 

Lyophilizalion 

AjÅM 

Lysin 

Lysine 


Lysogen 

Lysogene 

1_IJ \ 1J ilA 

Lysozyme 

Lysozyme 


Lyssa 

Rage 


Lyli c 

Lytique 

M 


Macroconidiuni 

Macroconidie 


Ivlacrophage 

Macrophage 


Maduromycetes 

Maduromyce 


i Vj 1 II II t el 1 i i- 

Melastdlibci 

! ^ i ! 

Mie 

Mie 

Lim 

"'c 

Micro C!'c CHS 

Micrococque 


MiCU-..-,. ..ijinliC 

Iviiei\KK.rop)uii(.|i!e 




Microconidiiun 

Micro c on id i e 


Ivlicroscopy 

,_Microscopie 


Mold 

Moisissure 

yåc 

Moleciilar 

Moleculaire 


Monoclonal 

Monotrichous 

Monoclonal 

Monotriche 

•CtLxjiiJl j 

Morphology 

Morphologic 


Mosaic 

Mosaiquc 


Mucor 

Mocor 

4 . lan. 

Mutagen 

Mutagene 

jikj 

Mutant 

Mutant 

OjiUl 

Mutation 

Mutation 

»jila 

Mycelium 

Mycelium 


Mycobacteriuin 

Mycobactorium 

e jijiL4.ll 

Mycoplasina 

Mycoplasina 


^'^y^:o^••irus 

M\xc’ ir::; 

N 


Nanometer 

Nanon'cter 


Negri bodies 

( )(■■ rJl'nr'i 

ijJJ 



Neisscria 

Mciss; ia 

4 1 . 1 < 1 1 1 

Nephelometiy 

Nepiictomctue 

o-li!! o'L? 

Neutralize 

Ncuti cuizcr 


NciU'Otrixill 

Neuro! ixine 

■ ' 

Nitroiniclcr 

Nitrob ictc' 

z._; ulJi vij' 

Nilrosomonas 

Mitro- ' 'ini'iias 

' .-MS 

f'' ’ i ir jrri r hrif Jif';- 

Nucicoside 

N'.u-I.. ... 

Nucieo:;idc 

1 1 








Prozone 

Pseudomyceliuin 

Radiation 

Radioinnmmassay 

Receptor 

Recombinntion 

Reovirus 

Replicatiou 

Reversible 

RJiabdovirus 

Rhinosporidiosis 

Rhinovinis 

RNA 

Sarcome 

Serology 

Soinatic 

Spol agiurn 

Sjxionhucosis 

Tolcraiioc 
: ai;.,.'- . i'i o lOli 


Pruzonc 

Ajuiib 


Pseudomyceliuin 


R 


Radiation 


Essai 

A . 'C.LLU' 'i- 

radiohnnuinotogiquc 

AacLj-UiVI 

reaponse 

Recepteur 


Recombinaison 

, ...d-i i 

Reovirus 


Replicatiou 


Reversible 
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